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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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CURBING INTERFERENCE 

A T a recent meeting of the Institution of Radio 
Engineers, Sydney Division, the subject set 
down for lecture and discussion was that of car 
radio receivers. In itself the matter presented 
was interesting and informative, but, during sub¬ 
sequent discussion, a great deal of apprehension 
was voiced about the mounting problem of elec¬ 
trical interference. 

Radio engineers rightly pointed out that they 
have succeeded in producing transistorised car 
receivers, which impose insignificant drain on the 
vehicle’s electrical system, which deliver ample 
power output and which exhibit high sensitivity. 
They have solved most of the installation prob¬ 
lems, so that the radio-equipped vehicle, as a 
unit, is electrically quiet and efficient. 

But to what purpose? More and more, the streets and roads they use 
are becoming bitumen channels, “walled” by a jungle of high tension and 
other electrical wirirife. In these channels, attenuated radio signals have 
to compete with a continuous hash, which rises to a crescendo when a 
coating of dust bridges the insulators. And such gaps as might occur in 
the noise environment are as likely to be filled with ignition hash from 
nearby cars. 

This, of course, is only one aspect of the problem. To the radio- 
equipped vehicle trying to contact its base, noise is an ever-present hazard. 
Because of muting and noise limiting circuits, individual contributions to 
the racket may not be recognised as such, but the integrated result remains 
—a rising tide of emulsified hash, which swamps out signals well within 
the capacity of a modem receiver to resolve under better conditions. 

And what of the research and communication centres which have been 
compromised, or have had to be moved, at tremendous cost, because of 
electrical noise invasion? 

The tragedy is that we seem to be doing so little about it as a nation. 
Overhead cables are spreading all over the landscape; insulators splutter 
and splash all day long; a few cars only are fitted with ignition suppressors; 
the P.M.G. Department struggles along with totally inadequate powers to 
control interference with radio communication. 

What is long overdue is a full-scale symposium, organised by engineer¬ 
ing bodies along the lines of their national conventions, to study this whole 
problem in concert. From such a conference could come improved under¬ 
standing of the other party’s problem and the genesis of legislation to 
enforce practical controls. 
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I Please send me, post free, full details of the □ Instrol-Playmaster HI-FI. 

j following. □ Sams Technical Books. 

□ Instrol Cabinet Kits. 

NAME . □ “R. TV & H.” TV Kit. I 

. □ Tester Kits. 

ADDRESS . □ Instrol Metalwork, 

(Place X in square.) 


POST COUPON 


BROADWAY ELECTRONICS PTY. LTD 


E. S. & A. BANK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 
(OPP. GRACE BROS.) PHONE: 211-4244, 211-4213, 211-4224 


Chassis is first precisiatr 
punched and drilled. Then 
heavy cadmium plated to 
prevent corrosion and ensure 
good conductivity. Finally 
passivated to prevent finger 
marking. . 
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INSTROL PLAYMASTER 
GUITAR AMPLIFIER 

The new *‘R. TV & H.” Guitar Amplifier models 102 and 103, now 
available as a complete kit of parts or ready built and tested. The 
kit is complete in every detail, including beautifully finished carrying 
case and your choice of speakers. Full price details, etc., in Instrol 
Play master hi-fi catalogue. AH parts also available separately. 


Cadmium plated and passivated chassis . £21510 

Anodised Label,’Black/Gold . £1 7 6 

Carrying case with choice of baffle (3 or 2 speakers) . . £10 4 0 


Postage extra 


A magnificent 
20 watt twin 
channel guitar 
amplifier (over- 
seas thev 
would describe 
it as 60 watts), complete 
with 2 speakers, reverbera¬ 
tion. vibrato. in carrying 
case for only:— „ 

Kit of parts £80/14/8 

Built and tested £100/14/8 


©m ra®o <3 STTBC3S® W 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 

INSTROL—not just a chassis, but really high class metalwork. We take all Playmaster, 
and other popular "R. TV & H.” designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price list details not only the 
range of our own Instrol metalwork, but also the full range of Oxford chassis boxes, 
labels, etc. Between Instrol and Oxford, we can supply metalwork and labels for almost 
every “R. TV & H." design, Test equipment, TV, H*-Fi, Instruments, Radio, P.A. amplifiers 
—all are included. Send now for free INSTROL-OXFORD metalwork price catalogue. 


INSTROL 

PLAYMASTER 


Instrol-Playmaster offers you a complete 
range of high quality audio equipment to 
the original "R.TV. and H.” designs. Aust¬ 
ralian designed, Australian made, guaran¬ 
teed and lifetime serviced. Available, built 
and tested or in kit form ready to build 
yourself. Write, phone or call for free 
cata'ogue. 


Complete Kit of ports . . £39/14/- 
Wired and tested. £49/18/- 


INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Part* £17/13/. 

Built & Tested £27/3/. 


FULLY TRANSISTORISED 
INSTROL-PLAYMASTER 10b 
STEREO AMPLIFIER 

Kit cl Parts £49/18 . 

Built A Tested £60. 






































INSTROL 

CABINET KIT No. 600 


Versatile —*■ both 
shelf and panel sup¬ 
plied. Roomy — 
approx, size 21in x 
18in x 32£in overall. 
Note large space for 
record storage or 
tape recorder. 


»•••••••••••••••••••••• 

EASY TO ASSEMBLE . . . MAKE YOUR OWN and SAVE £££' s 

This surely must be the most versatile, elegant and most 
economical cabinet kit ever produced. For only £16, you 
can make a high-quality cabinet, suitable for the largest shelf 
mounting imported amplifiers, such as Trio and Pioneer, etc., 
or panel mounting types such as Instrol Playmaster, etc. Ample 
room for Tape Recorder or record storage. Absolutely all parts 
supplied, moulding, gold trim, nails, screws and all hardware. 

All timber sections are precision cut and fit together smoothly. 

Full assembly instructions included. External panels are heavy 
laminated timber, with beautiful, selected veneer finish. Note the 
price, only £16. Instrol cabinet kits are so compact they may 
be posted anywhere. 


A complete range 'of Instrol cabinets and cabinet kits is available to 
suit all makes of hi-fi equipment and speakers (including RJ and DP 
designs). Send coupon for free catalogue. 



HOWARD W. SAMS 
TECHNICAL BOOKS 

Favourably reviewed by "R., T.V. & H."—these world famous 
technical publications are now available in Australia. Of 
tremendous interest to hobbyists, technicians, students, hi-fi 
enthusiasts, etc. A wide range of titles is available, some of 
which are as follows:— 

"Radio Receiver Servicing" (224 pages, 34/-) 

"Using and Understanding Probes" (192 pages, 45/6) 

"All about Crossover Networks" (80 pages, 17/3) 

"Tape Recorders. How They Work" (178 pages, 32/-) 
"Practical Transistor Servicing" (192 pages, 34/-) 

"707 Key Trouble-Shooting Waveforms for :— 

Horizontal AFC—Osc Circuits” (128 pages, 23/-) 

Horizontal Sweep Circuits" (128 pages, 23/-) 

Vertical Sweep Circuits" (128 pages, 23/-) 

Sync Circuits" (128 pages, 23/-) 

"707 Ways to:— 

Use your Oscilloscope" (180 pages, 28/9) 

Use your VOM fir V TVM" (116 pages, 23/-) 

Use your Sig Generator" (128 pages, 23/-) 

Use your Audio Test Equipment" (136 pp., 23/-) 

Use your Ham Test Equipment" (168 pages, 28/9) 

Post Coupon All. Howard W. Sams Books are supplied POST FREE 

for Free within Australia by Broadway Electronics Pty. Ltd. at 

Descriptive Main Store: 206 Broadway, N.S.W. 

Price List. Branch: 52A Keira St., Wollongong. 
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NEW MOTOR 
MAKES NEWS 

by going 

SLOW! 

By Hubert Lucket 

A radically new design approach to high-torque 
electric motors does away completely with the 
usual gear-down systems, with their complexity and 
the problems of inertia which arise in many 
quick-stop applications. 

The more you know about electric motors, the 
harder the Enercon story is to believe. It defies just 
about every electric-motor axiom you’ve ever heard. Just 
now going into production, it should find its way quickly 
into major household appliances, office machines, vending 
machines, automated industrial machines, autos, space¬ 
craft. 

The Enercon does what hundreds of inventors have 
been trying to get an electric motor to do ever since 
Tesla invented the AC motor: 

• It goes slowly. Without gears, the motor rotor 
itself turns at a deliberate pace of as little as one-half 
r.p.m. It can be adjusted to run up to 35 r.p.m. 

• It delivers full torque and reaches operating speed 
almost instantly when you throw the switch and give 
it juice. 

• It can’t be damaged by overload. It draws the 
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Shown above is a cutaway drawing of the Enercon motor 
which can reportedly be designed for speeds between 1 
and 35 r.p.m. and to deliver up to Ih.p. Below are 
Uid out the component parts. Wedging chambers in 
the rotor taper at an angle of 17 degrees. Pole pieces 
conduct the magnetic flux from poles of the permanent 
magnet into gaps formed with the E-shaped ends of the 
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same current whether or not the rotor 
is turning. 

• It will index accurately to one- 
tenth of a degree without brakes or 
clutches. 

• It will run indefinitely. Little 
lubrication is needed, and there is 
almost nothing to wear out at its low 
speeds. 

• It can be built to run forward or 
backward, while a more elaborate 
version has been visualised which will 
give alternate rotation with rapid 
change from one mode to the other 
by manual or automatic control. 

Ready - made applications for 
such a motor are extremely varied. 
The manufacturers of Enercon, the 
Energy Conversion Systems Corp., 
Grafton, Wis., are aiming their first 
models at the rich market for servo 
controls and low-speed drives in con¬ 
sumer appliances and office machines. 
These jobs are now handled by con¬ 
ventional motors with high-speed 
rotors, elaborate gear trains, and. in 
many cases, tricky arrangements of 
brakes, clutches, levers, and detents. 

The new motor promises a saving 
of up to 80 per cent in size, 50 per 
cent in direct cost. Even more im¬ 
portant to the customer, the utter 
simplicity and inherent ruggedness of 
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With side case removed, Enercon works can he seen . Oscillator is made 
of transformer iron laminations. Hardened steel ring inserts in oscillator 0 
and case surround rotor. One set of rollers is in place, the smaller, hold • 
ing rollers that work against case, is not shown. 
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the new design promise a long, 
trouble-free life. 

Two models of the Enercon motor 
are now coming off the production 
lines. Model 45 is 2± by 1-3/8 by 1 
inches, weighs 12 ounces, and delivers 
10 inch-pounds of torque. Model 65 
is 3i by 2 by H inches, weighs 1 
pound 4 ounces, and delivers 25 inch- 
pounds of torque. Design prototypes 
have been built with a torque putput 
of 80 inch-pounds. Theoretical pro¬ 
jections of limitations on the design 
indicate a maximum size of i horse¬ 
power. Higher outputs can be obtain¬ 
ed by ganging several units. 

The production 'models are also 
available with programmers that allow 
for stops and starts at multiple points 
around the circle of rotation, or with 
a homing device that will stop the rota¬ 
tion at selected points with an ac- 
curace of one-tenth of a degree. 

The slow-motor man. This first new 
concept in electric-motor design in 60- 
odd years came not from the labo¬ 
ratories of a giant corporation but 
from the brain of a young, free-lance 
industrial designer. James S. Neal, 
now vice-president of E.C.S.C., was 
working on a free-piston-engine de¬ 
sign when he hit upon the basic idea 
of the Enercon motor. 

The mechanism he worked out for 
converting the high-speed oscillation 
of a free piston into low-speed, high- 
torque, rotary motion looked as 
though it would work even better on 
electric power — and he shelved the 
free-piston engine. 

How it works. If you will think a 
^moment of the ratchet handle on an 
ordinary socket wrench, you’ll get a 
pretty good idea of one of the basic 
principles behind the Enercon motor. 
When you move the handle back and 
forth (oscillate it), you can impart 
rotary motion to the nut, which you 
are trying to tighten. 

But here is an important point: The 
nut will only rotate in one direction 
if it is tight on the threads. If it is 
loose, it won’t offer enough resistance 
on the backstroke to release the 
ratchet. 

However, by gripping the socket 
lightly during the return, you can keep 
the nut turning in one direction. In 
effect, you produce the desired rotary 
motion with the combination of a 
“drive” ratchet and a “restrain” 
ratchet. 

Now imagine a pair of ratchet-like 
devices capable of taking extremely 
small “bites” on a perfectly smooth, 
continuous surface—no pawls or 
ratchet teeth. One “ratchet” advances 
a rotor a tiny portion of a revolution 
when a lever is moved in a given 
direction, the other holds the rotor 
while the first is backing up for 
another bite. Here you have the mech¬ 
anical means of producing continuous, 


smooth rotary motion from an oscil¬ 
lating lever. You can make the rota¬ 
tion as uniform as need be simply by 
taking small, rapid bites. 

One basic need to make a motor 
along these lines is a way to oscillate 
the lever efficiently. Ordinary AC 
electric power oscillates at 60 cycles 
per second. Fed into the coil of an 
electromagnet, it will cause the poles 
to reverse polarity 60 times a second. 
If you arrange the lever so it is alter¬ 
nately repelled and attracted by this 
polarity reversal, you have a simple 
mechanical oscillator. 

Mains-powered buzzers, shavers 
and hair clippers are well-known 
examples of the idea, but something 
still more compact and efficient is 
needed to provide a rotary drivel 


mechanism. 

This is the point at which previous 
efforts along these lines failed. The 
obvious answer is a permanent magnet 
at the end of the lever. The trouble 
is that ordinary permanent magnets 
soon become demagnetised if left in 
an AC magnetic field. 

If Neal had tried to develop his 
motor a few years ago, he would not 
have been able to solve this problem. 
The solution came with a magnetic 
material originally designed for com¬ 
puters: a ceramic called ferrite. Fer¬ 
rite magnets are powerful for their 
size and retain their magnetism where 
other materials fail. 

How the motor operates is explain¬ 
ed in the panel below. 

(Continued on Page 55) 


HOW THE ENERCON MOTOR WORKS: 

To understand the operation of the Enercon Motor, this diagram 
should be correlated with the exploded view opposite. The E-shaped oscil¬ 
lator is attached to an overlapping bush, which tits into corresponding 
recesses in the outer case. This allows the oscillator assembly to oscillate 
through a limited angle, controlled by a pair of snubber springs. 

Vibratory movement of the oscillator is produced by the interaction of 
an alternating field in the E-shaped poles, and a fixed field produced by a 
ferrite permanent magnet and its associated pole pieces. 

1 Supported concentrically within the oscillator bush is a rotor into which 
is machined a series of inclined planes. In the assembled motor, rollers 
are positioned in each sector and held by spring pressure in contact with 
the inclined plane and the inside surface of the oscillator bush. When the 
oscillator and its bush move in one direction , it tends to wedge the rollers 
into the narrowing space ; thus movement of the oscillator is transmitted by 
friction to the rotor and hence to the external load. Provision is made in 
the design for a set of smaller rollers acting against the case to hold the 
rotor while the drive is 
not applied . 

When the oscillator 
moves in the opposite 
direction, it tends to 
push the rollers against 
the spring into the 
larger space, where they 
automatically lose their 
grip on the relevant 
surfaces. Thus the rotor 
(as drawn) is moved 
progressively clockwise. 

A rotor with planes in¬ 
clined in the opposite 
direction would turn 
anti-clockwise. 
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What new recorder is virtually custom-built? AMPEX F-44 



The F-44 is a brand new 4-track stereo recorder from 
Ampex. It's Ampex through and through. And there's 
this, too: at every stage of manufacture Ampex tunes, 
adjusts and aligns each F-44 to obtain its maximum per¬ 
formance-far beyond minimum specifications. Thus, 
no two F-44s are quite alike. Each is virtually a custom- 
built recorder. Each performs to the utmost of its capa¬ 
bilities. And each gives you the best possible sounds 
today-and for many years to come. As an F-44 owner, 
you'll receive from Ampex a record of the individual 
performance specifications of your own F-44. This 
record shows the frequency response curve, the signal- 

6 



to-noise ratio, the flutter and wow, and the crosstalk 
rejection measurement. And it is signed by the Ampex 
engineers who tuned and adjusted your recorder. The 
new Ampex Fine Line F-44 also features a new special 
design hysteresis motor for smooth, quiet, accurate 
operation; an easy-to-read point-to-point record level 
meter for each channel; multiple sound-on-sound capa¬ 
bility; new simplified controls; and the Ampex one year 
warranty. See and hear the new F-44 at your local 
Ampex dealer. Brochure? Write: Ampex Australia Pty. 
Ltd., 8th Floor, NRMA House, N. Sydney, N.S.W., 
Australia. Sales and service throughout the world. 
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NEW LAB. 
SIMULATES 
NUCLEAR 
RADIATION 

By Kenneth Calkins 

For the first +lnr>4 in any laboratory anywhere, man 
will be able tor duplicate closely the radiation ot a 
nuclear explosion. 

T HE new Boeing Radiation Effects Laboratory, soon to 
go into operation in Seattle, is an anti-gambling de¬ 
vice. It aims to eliminate the element of chance in the 
use of equipment exposed to radiation. 

Precisely what effect on materials and machines does 
radiation have? How can these effects be thwarted? How 
can they be used to advantage? The answers to these 
questions are important to weapon design, to space flight, 
to product inspection. Studies toward these ends will 
occupy the 17,000 square-foot 2 million dollar laboratory. 

Dominating the building by sheer size is its tower— 
a rectangular concrete box standing on end. A huge room 
in the tower, three storeys from floor to ceiling, houses the 
Dynamitron—an iron accelerator. The accelerator gener¬ 
ates a beam of 3-million-volt atomic particles. To prevent 
electric arcing, the inside of the accelerator shell is filled 
with sulphur hexafloride gas from pressure bottles that line 
one wall. 

The Dynamitron shoots its beam of ions (electrically 
charged atoms) directly downward through a hole in the 
floor to a seven-ton magnet mounted on rails below. The 
magnet can deflect the beam, playing it against electronic 
circuitry, missile subsystems or other objects to see how 
this radiation affects their operation. 

At this same floor level and at the other side of the 
building is space for a linear accelerator, or Linac. Its 
powerful beam of electrons also will be bent by a switch¬ 
yard of movable magnets. Not yet in place, the Linac 
is to be delivered in July. 

When the beams from these two machines are mixed, 
and a flux-ball magnet is activated, the nuclear radiation 
and the electromagnetic pulse of an atomic explosion will 
be simulated. The kind of radiation, its strength and the 
- time of exposure all affect materials and machines. Separ¬ 
ate study of each of these effects has been under way for 
some time. 

When the lab becomes operational, scientists will ob¬ 
serve these effects for the first time in controlled laboratory 
tests. 

Mindful of the danger in the tremendous surges of 
nuclear energy to be loosed within the lab, the designers 
have placed an interlocking series of mechanical safety 
guards between men and the machines. A breach of this 
safety network causes security doors to clang shut myster¬ 
iously. Humming radiation machines click off automati¬ 
cally. 

Each room housing a radiation source has a red- 
buttoned “scram” switch on the wall. One touch of the 
switch and all equipment stops abruptly. 

As technicians, physicists and engineers enter the test- 
lab area they must check in with the console operator who 
unlocks the door by pushing a remote button. Going 
back, they must check out the same way. Until everyone 
has checked out, neither the Linac nor the Dynamitron will 
generate their beams. 

Poisonous ozone kicked up by the beam of the 25- 
million-volt electron linear accelerator is bled off through 
pipes to combine harmlessly with outside air. A mound of 
earth surrounds the generating portion of the lab, soaking 
up any radiant energies that seep through thick concrete 
walls. When the radiation machines are stopped, so is 
the radiation, except for a tiny amount of induced radio¬ 
activity that is sometimes retained by the object under test. 
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The huge concrete tower housing the Dynamitron looms 
above laboratory walls, hall buried in a radiation shield 
ol earth. 



This slot in an eight-loot-thick concrete 
wall allows mixing ol an ion beam Irom 
the Dynamitron and an electron beam 
Irom Linac. 


These lead-lined wells hold radioactive 
materials, which may be lished out 
with a long steel wire. 
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A B C D 


A. Amplifier, radio, turntable and speaker switching unit 

B. Amplifier, radio and turntable unit 

C. Amplifier, radio and speaker switching unit 

D. Amplifier unit 

Whatever your need in sound amplifying, there's a precision- 
engineered AWA audio-amplifier designed for your special 
requirements. This fine equipment is designed and built by 
engineers with a background of 50 years' leadership in elec¬ 
tronics, and a world-wide reputation in broadcasting and 
communication. 

For specialised service, installation and complete details, 
contact: 



AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


• 554 PARRAMATTA ROAD, ASHFIELD. 71-0791. 

• 167 QUEEN STREET, MELBOURNE. 67-9161. 

• CNR. WILLIAM AND NEWCASTLE STREETS, PERTH. 28-3425. 

• 123 MURRAY ST., HOBART. PHONE 3-3836. 

• 80 CAMERON ST., LAUNCESTON. PHONE 2-1804. 


Available in other States from:—- 
NEWTON MCLAREN LTD., ADELAIDE 
• CHANDLERS PTY. LTD., BRISBANE. 
And from leading wholesalers. 
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The space inside Lockheed's new "quiet room" is 
indicated by the six-foot parabolic antenna on the 
left. The chandelier-like objects hanging from the 
ceiling are hooks from the overhead hoist, shrouded 
in anechoic material to eliminate reflections . For 

non-metallic. 


the same reason, the hoist cables 


Another big lab . project 




Since neutrons are more penetrating 
than other nuclear particles, work with 
these particles will be done in a pit. This 
is a concrete room buried under the main 
level of the lab. Two open tubes will 
feed both the electrons of the linear 
accelerator and the ions of the Dynami- 
tron. This room is where much of the 
weapon radiation simulation will be 
done. 

The personnel door to the pit is a 
foot-thick steel casing on rollers. The 
hollow casing has been poured full of 
boron-treated paraffin, a neutron ab¬ 
sorbent. The inside foot of each of the 
pit’s 12-foot thick walls is a boron-mix 
concrete for additional shielding. 

Satellite rooms in the laboratory house 
an X-ray dark-room, a small precision 
machine laboratory, offices, a customer 
area, a dosimetry lab, isotope storage 
wells, a data collection centre and control 
centre. 

A lead brick cave in the dosimetry lab, 


A radio "quiet" room that will help break some of the traffic jam 
created by satellite and missile radio transmitters is being put into 
operation at Lockheed Missiles & Space Co., Sunnyvale, California. 

• 

T HE room is called an “anechoic” chamber because its walls prevent radio 
bounce or echo. It is thought to be the largest shielded anechoic chamber 
now in operation in the United States. 

Built under an Air Force contract, the facility is large enough to contain 
a complete Agena satellite with all its associated. radio gear. While in the 
chamber the satellite’s transmitters and receivers can be checked out without 
radiating beyond the confines of the room, and without inducing reflected energy 
which could cause inaccurate measurements. 

The need for such a facility has been brought about because of the great 
number of radio frequencies used by the modern satellite and its boosters, and 
by the sensitivity of the equipment it carries. For example: A typical space 
vehicle requires some five or six telemetry frequencies, two radar frequencies 
and one or two command frequencies. In addition, the payload sitting on top 
of the satellite vehicle might require as many as six or more frequencies. 

All of this equipment must be checked out on the ground prior to launch. 
In the launch area there may be several other space vehicles which must 
undergo the same checks. These various missile-satellite combinations, mul¬ 
tiplied by the frequencies they use, can collectively create an intolerable 
interference problem. 

Because transmitters and receivers must function at maximum effectiveness 
during a space mission, radio checkouts must be made under the most realistic 
conditions possible before launch. Each electronic “black box” must operate 
properly by itself, and must also operate properly in conjunction with all the 
other electronic equipment aboard the satellite. 

The anechoic facility is approximately 60 feet wide, 65 feet long and 50 
feet high. It is divided into four sepa ate compartments of varying size. These 
include the large shielded arechoic compartment in which full-size Agena, and 
bigger, space vehicles may be tested. Inside dimensions of the large anechoic 
chamber are approximately 30 x 60 x 30. 

Of the smaller compartments, one shielded room will contain test equip¬ 
ment for the control and monitoring of operations being conducted in the large 
anechoic chamber. The other two shielded rooms will be used for tests not 
requiring the use of an anechoic chamber. 

All incoming electrical power is thoroughly filtered. 

Walls, ceilings and floors are made of metal to provide complete shielding 
of radio energy. In the anechoic compartment, these surfaces are lined with 
a thick layer of material which absorbs radio frequency energy and prevents it 
from bouncing. (Continued on Page 35) 


Steel gates automatically shut and 
lock . 


where radiation retained in a test ob¬ 
ject is measured, shields a radiation 
counter — keeps it counting only radi¬ 
ation brought to it, unaffected by natural 
particles within the concrete of the build¬ 
ing and the earth. 

Isotope storage wells in a radio¬ 
chemistry laboratory are connected to the 
pit by a pneumatic tube. The system 
permits rapid transfer of radioactive 
isotopes — irradiated materials—between 
the two areas. It pops them through 
the tubes like a patron’s change in a dry- 
goods store. 

The data collection and control 
centres are in one large room and include 
control consoles, automatic recording 
machines and racks of electronics. It is 
from this room that radiation tests will 
be made and watched over closed circuit 
television. 

Dr David Dye, physicist in charge of 
the lab, will oversee the activities of a 
resident staff of more than a dozen 
people. 

Dr Glenn Keister, chief of nuclear and 
space physics for the Aero-Space Division 
said, “The Radiation Effects Laboratory 
not only wi.l give Boeing the muscle it 
needs to attack the problems of radiation 
vulnerability of our military and space 
systems, but also will enable the com¬ 
pany to maintain leadership in this field 
of nuclear radiation effects.” 
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Milliard Stereo Sound Systems 
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Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY - - - - 29 2006 

123 VICTORIA PARADE, COllINGWOOD N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 


• LOUDSPEAKER ENCLOSURES 

Choosing and using loud¬ 
speakers. 

Enclosures for large 
audiences. 

Quality enclosures. 
Economy enclosures. 
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• MULLARD STEREO “TEN-TEN” 

(with printed circuit boards) 

Two 6GW8 triode pentodes 
and one low noise AF pentode 
type EF86 in each channel 
des a power output of 
at a total harmonic 
distortion of 0.05%. The 
input sensitivity (for 10 W 
output) is 260 mV. 


MULLARD STEREO “THREE-THREE” 

(with printed circuit boards) 

One 6GW8 triode pentode in 
each channel provides 3 W 
of audio power with a total 
harmonic distortion below 
4%. The input sensitivity (for 
3 W output) is 500 mV. 

• STEREOPHONIC TAPE RECORDER 

3 W per channel with synchro 
msed oscillators and with a 
modulation level indicator. 


The amplifiers contained in this publication were 
designed by engineers in the Mullard Applications Labora¬ 
tory, Sydney. Printed boards are used throughout to 
facilitate ease of assembly with the minimum of tools. 
Since ‘lay-out” problems are non-existent, the amplifiers, 
the pre-amplifier and the wideband tuner may be success¬ 
fully constructed by the hobbyist and professional alike, 
to provide a source of high quality reproduction. 

This booklet may be obtained by forwarding the coupon, 
together with remittance, to the addresses shown. 


also . . . 


Mullard-Australia Pty. Ltd., Box 2118, G.P.O., Sydney, N.S.W. 

Mullard-Australia Pty. Ltd., P.0. Box 97, Collingwood, N.5, Vic. 

Please send me copies of “Stereo Sound 

Systems” for which I enclose . remittance, 

being 6/3 plus 8d. postage per copy. 

Name ---—.-... 

Address ....-. 

State ___...... 


featuring . • . 

Mullard Wideband Tuner 
Stereophonic Pre-amplifier 
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New Flexible Heatiq 

f 

Element 


A new kind of heating element, 
developed initially for aircraft 
de-icing, is expected to lend itself 
to many applications in the fields 
of industrial and domestic heating. 
Called "Mhoglas", it is a woven 
fabric made from graphite coated 
glass filaments. 
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The new material it in the farm of an 
open weave fabric. The reproduction shown 
here is approximately actual site. 


T HE original problem—the design of 
efficient de-icing elements for air¬ 
craft wings — presented a number of 
stringent requirements. 

• The wing area had to be heated 
evenly. 

• There had to be no hot spots. 

• Relatively low temperatures were 
needed. 

• Potentials to be used varied from a 
few volts to several hundreds. 

• The element needed to be flexible to 
cover variously curved surfaces. 

If perfectly even distribution of heat 
is to be assured, the heating element will 
obviously need to be equal in size to the 
area to be heated. This calls for the 
use of foil or fine-woven mesh. Metal is 
unsuitable in these forms because of its 
low resistivity. The limited choice of 
non-metallic resistance materials made 
graphite the logical answer. 

The problem was to find a suitable 
base and to deposit on it a continuous 
and perfectly even graphite layer, ac¬ 
curately controlled in thickness and 
capable of withstanding a reasonable 
amount of flexing. It took seven years 
of intensive research by U.K. electrical 
engineers to produce such a material. 

The most suitable base proved to be 
a fabric woven from glass fibre. As 
each strand of gla^s fibre is composed 
of approximately 120 mono-filaments, 
each one of which receives its individual 
coating of pure graphite in virtually col¬ 
loidal form, Mhoglas elements consist of 
many thousands of microscopically fine 
conductors in parallel. The coated glass 
fabric is bonded with epoxy resin to 
protect the graphite. 

(The name “Mhoglas” is derived from 
“mho”—the unit of conductivity — and 
the base material of the element—glass.) 

Whereas conventional wire element 
offers purely linear resistance to the 
passage of current, Mhoglas offers 
“area” resistance ensuring even heating 
over the whole of its area without hot 
spots or high-temperature tracks. 

When laminated between organic cov¬ 
erings (including resin-glasscloth and 
hardboard), Mhoglas can be maintained 
at the maximum all-over temperature 
which the material will withstand. A 
linear wire element can only be heated 
to the maximum tolerance of the 
material along its immediate track. In 
this case, multiplying wire elements re¬ 
sults in uneven dispersed heating and the 
overall temperature is necessarily less 
in sum for any given material than that 


achievable with the new heating element. 

The new element has found many ap¬ 
plications in industry. 

It is used for precise temperature con¬ 
trol, not only in de-icing aircraft wings, 
but also for controlling temperatures for 
the efficient working of delicate instru¬ 
ments used in guiding missiles. 

In the plastics industry, Mhoglas 
platens are used to heat plastic sheeting 
prior to vacuum moulding. Forced- 
curing of glass-reinforced plastics com¬ 
ponents is facilitated by the gentle, even 
heat available. 

A “curing muff” has been developed 
in a U.K. aircraft factory for the bond¬ 
ing of wingtip fuel tanks. 

Wax products have been stored and 
maintained at pouring temperatures. 

Platens for pressing wood veneers are 
being heated with Mhoglas elements, 
with special applications to bentwood 
laminations. 

A variety of domestic applications 
have been suggested for the new 
material. One is the construction of 
space heaters, made by mounting the 
element between sheets of hardboard 
and arranging the system to stabilise at 
about 160 degrees F. Another is a 
heated dinner trolley employing the same 
general principle, and a third as a con¬ 
venient source of heat for heat-forcing 
seedlings. 

A unique feature of area resistance 
material is that its resistance, between 
any two opposite sides, remains the same 
for any square area, regardless of the 
actual area invoiced. Thus, a square yard 
will have the same resistance as a square 

Graph at the right shows the surface 
temperature of the new material tor 
various values of wattage per square 
inch . Below is shown three possible 
arrangements , using different resist¬ 
ance materials , which all give the 
same heating per unit area. 


inch. Resistance is therefore most con¬ 
veniently expressed simply as “ohms per 
square.” 

The new element can be manufactur¬ 
ed to give any desired degree of resis¬ 
tance per square from 4 to 150 ohms, 
but most requirements can be met from 
the standard range of values of from 
20 to 40 ohms per square. 

Because of the ease with which the 
element can be cut, a choice of sizes 
and loadings is made possible by paral¬ 
lel, series and series-parallel connection. 

For example, should a given applica¬ 
tion call for an element measuring 36in 
by 36in and having a loading of 480 
watts at 240 volts (requiring a resistance 
of 120 ohms), Fig. 1 shows that this can 
be achieved by using (a) one square of 
120 ohm element, (b) four of 30 ohm 
element or (c) nine of 13.3 ohm element. 
Of these the second arrangement is pre¬ 
ferred since it employs element in the 
standard range. 


TEMPERATURE/LOADING CHARACTERISTICS OF 
STANDARD MHOGLAS ELEMENT IN FREE AIR 
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Automatic Lights Give Smooth 


TRAFFIC CONM 

Automatic traffic lights are something which most of us take for 
granted these days, but have you ever stopped to think how congested 
our city streets would become without them? Many installations do the 
work of several traffic officers, 24 hours a day, at only a fraction of the 
cost. How it is all done is the subject of this and a following article. 


Cars everywhere! The kind of con- 
fusion which can occur when there 
is no traffic control at an inter¬ 
section. Traffic police do an excel¬ 
lent job, but cannot be on duty 24 
hours a day. 

never seem to keep pace with the need. 

It is because the existing roads will 
have to be used for many years to come 
that it becomes necessary to devise more 
and more efficient control, so that 
vehicles will be able to flow as freely as 
possible with the highest degree of safety. 

Over the years many forms of traffic 
control have been used with varying de¬ 
grees of success. Even in the days of 
Julius Caesar chariots and other horse- 
drawn vehicles were not allowed to en¬ 
ter Rome during shopping hours. How 
people got into Rome to do their trad¬ 
ing is not known. Presumably they walk¬ 
ed because in those days there were no 
trams or trains. Maybe there was some 
form of Government run chariotbus. 

Probably the earliest kind of traffic 
control was the police traffic officer with 
his waving arms. Those who can remem¬ 
ber their childhood will remember the 
delight which they derived from watch¬ 
ing the different kinds of action of dif¬ 
ferent policemen. We had the time to 
watch in those days and although police 
still direct traffic in various locations we 
are too busy rushing about to notice the 
efficiency with which they carry out their 
work. 

In some countries attention is drawn 
to the policeman on traffic control bv 
using gongs, whistles and so forth. At 
night a light shines on him or 
he wears white gloves and cap. 

The first traffic signals were manually 
ooerated semaphores, with discs showing 
“STOP” and “GO,” which could be ex- 


T HE vast increase in the number of 
vehicles using the roads has made 
some form of traffic control indispensable 
in most countries of the world. If traffic 
does not have a free and rapid flow it 
becomes a danger not only to each 
vehicle but to the public generally. 

From the time man first used vehicu¬ 
lar transport, the need for some form 
of traffic control has been evident. As 
the number of vehicles on the roads in¬ 
creased, the need became more urgent 
and, with the advent of the motor car, 
has increased at an alarming rate. To¬ 


day, with vast numbers of cars leaving 
the factories, the roads exhibit an almost 
ceaseless flow of traffic. This poses a 
serious problem in even the most mode¬ 
rately developed countries. 

Every day we read of demands for 
more efficient highway development. 
Whilst the building of special highways 
to suit different classes of road users 
—and on which different types of laws 
are applied according to circumstances 
— would perhaps solve the problems, 
such schemes require vast amounts of 
money, men, materials, and time which 
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By Calvin Wallers 

hibited at the discretion of the operator. 
These were supplemented at night with 
lights. 

Then came the revolutionary system 
of automatic lights. These were groups 
of red, amber, and green lights facing 
the direction of oncoming traffic. These 
were operated automatically by means 
of a time switch in a control box on the 
pavement. The system gave a fixed 
amount of time for each line of traffic 
to clear an intersection alternately. 

Whilst this system was better than 
none at all and relieved a policeman for 
other duties, it was entirely unrelated 
to traffic requirements, particularly dur¬ 
ing peak periods when more traffic en¬ 
tered an intersection from one direc¬ 
tion than another. This often led to 
delay and sometimes impatience on the 
part of a vehicle driver, who was tempt¬ 
ed to, and often did, dangerously dis¬ 
regard the signal indication. 

However, for some time, these auto¬ 
matic lights, known as the “fixed-time’* 
system, served a useful purpose. In some 
places they continue to do so when a 
number of them are linked in a “flex- 


By comparison, this intersection 
looks almost deserted. Yet it is the 
biggest traffic light installation of 
its kind in Australia (Falcon-Miller 
Streets, North Sydney) and guides 
dense streams of traffic smoothly 
through a series of intricate man¬ 
oeuvres involving four separate 
phases . 
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ible progressive system” to pass platoons 
of traffic through a series of intersec¬ 
tions. However, they are otherwise some¬ 
what inefficient, and obviously so in off- 
peak periods such as, say, 11 p.m. to 
7 a.m., and in such periods it became 
regular practice to switch them out of 
service. 

Meanwhile endeavours were made to 
devise a system of automatic light signals 
which could be actuated by the vehicles 
themselves, so that the duration of a 
green light would be related to the in¬ 
cidence and density of the traffic at the 
time. 

VEHICLE ACTUATION 

Such a system, known as “Electro- 
matic” vehicle actuated, was first de¬ 
veloped in U.S.A, but for a number of 
reasons, including climatic conditions, its 
introduction in U.S.A. was restricted. A 
refinement of it was introduced to Aus¬ 
tralia in 1933 by Amalgamated Wireless 
(A/asia) Ltd., following a trial at the 
intersection of Kent and Market Streets, 
Sydney. 

In Australia the “vehicle actuated” 
system has completely replaced the 
“fixed time” system where “isolated,” i.e., 
un-co-ordinated, working is satisfactory, 
such as at locations where the distance 
between adjacent signals does not neces¬ 
sitate co-ordinated linking, or where the 
co-ordination requied is limited to a 
small group of local intersections. 

For extensive co-ordinated systems, 
such as that required for the whole of 
an inner city area, work is proceeding 
on a control scheme using principles of 
both systems. Such a system is being 
introduced into the city business area of 
Sydney and it is hoped to give a descrip¬ 
tion of it in a later article.' 

With the vehicle actuated system every 
vehicle approaching an intersection 
automatically secures right of way at the 
earliest possible moment, with due re¬ 
gard to the claims of other vehicles ap¬ 
proaching the intersection from other 
directions. 

The “Electro-matic” vehicle-actuated 
•signal system has three main elements. 
First there are the detectors: vehicle de¬ 
tectors for detecting the approach: of 
vehicles, counting the vehicles arriving 
while the red indication is showing, and 
measuring the density of the traffic flow¬ 
ing while the green indication is show¬ 
ing;. push-button detectors for registering 
the presence of pedestrians, and detectors 
for mounting on overhead trolley wires 
to detect the approach of trams. 

RANGE OF LANTERNS 

Then there are the lanterns; the con¬ 
ventional three-aspect red, amber and 
green lanterns, supplemented with green 
arrow indicating lanterns and special 
two-aspect pedestrian lanterns bearing 
the legend “Walk” and “Don’t Walk.” 

Finally, there is the control mech¬ 
anism known as “the vehicle-actuated 
controller” (to which the detectors and 
lanterns are electrically connected), 
which automatically changes and main¬ 
tains the lantern indications in accord¬ 
ance with the “information” sent to it 
by the detectors. 

The detectors may be likened to the 
eyes of a traffic policeman, the lanterns 
to his hands and thie controller to his 
brain. 

At each intersection there is a con¬ 
trolled zone, which is defined as the dis¬ 
tance between the intersection and the 
vehicle detectors on each traffic ap¬ 
proach. This distance is determined by 
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a formula which takes into consideration 
such factors as the average speed of 
vehicles at the locations and the road 
gradients. The distance is rarely less 
than 80 feet from the legal stop line at 
which vehicles are required to halt on a 
red indication and would be appreciably 
greater for example where speeds ex¬ 
ceed 25 miles per hour on a down 
gradient. 

The vehicle detector most commonly 



Cross sectional view of the vehicle 
detector . Actual detection is by 
means of the extruded rubber strip, 
due to compression of the air trapped 
in the elliptical air duct. Detectors 
may be double (as shown) or single 
types. (From "Electro-matic Road 
Signals"). 

used is one designed for pneumatic 
operation in conjunction with a contact 
capsule. These detectors are assembled 
in multiples of 2ft, installed flush with 
the roadway, and extend across the width 
of the road used by vehicles when ap¬ 
proaching the intersection. The detector 
uses a rubber tread containing an ellipti¬ 
cal air duct connected to the air-oper¬ 
ated contact capsule which in turn is 
connected to an expansion chamber. 
Thus a vehicle running across the detec¬ 
tor sends an electrical impulse to the 
controller located at the intersection. 
This type of detector is so made that it 
will continue to operate even if a vehicle 
comes to rest upon the tread. This will 
be explained more fully in a moment. 


A schematic diagram of the detector 
set-up is given here, together with a sec¬ 
tion diagram of the air-operated capsule. 
It will be seen that when the rubber de¬ 
tector is compressed by a vehicle the 
displaced air is transmitted to the cap¬ 
sules, where it enters the inlet nozzle. 
The pressure actuates a diaphragm which 
closes iridium platinum contact points 
and so momentarily closes the circuit. 

It will be noted that there is a small 
hole in the diaphragm of the capsule. 
This allows the air pressure on both 
sides of the diaphragm to equalise after 
the initial operating surge, but is too 
small to effect normal operation. If, 
however, a vehicle should park on the 
detector tread, the pressures on both 
sides of the diaphragm equalise after 
about two seconds and the diaphragm 
then restores to normal. As the detector 
tread can never be fully closed by a 
vehicle the detector can be reoperated 
by other traffic in the normal way in 
spite of a parked vehicle. 

EXPANSION CHAMBERS 

The expansion chambers permit the 
free movement of the displaced air anc 
allow the capsules to function freely 
One form of expansion chamber is mere¬ 
ly a 40 ounce glass Winchester bottle 
fitted with an airtight cap and connect¬ 
ing nozzle. The bottle contains a silica- 
gel humidity unit and a strip of indicatr 
ing paper which changes colour if the 
humidity becomes too high. This woul4 
indicate a leak in the air system. 

Single or double strip detectors may 
be used. Double strip detectors are used 
when unidirectional operation is requir¬ 
ed, as in narrow streets when vehicle^ 
leaving the intersection are likely to run 
across the detector used by approaching 
vehicles and in doing so send a fals< 
impulse to the controller. 

When double strip detectors are usee 
for this purpose the only impulse ac 
cepied by the controller is the one seni 
when the detector is crossed by a vehicle 
approaching the intersection. The double: 
strip detector is also used when it is de-f 
sired to employ a control feature which 
depends upon the speed of the vehicles 
approaching the intersection. The elapsed 
time between the operation of the two 
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The upper diagram is a schematic presentation of the complete vehicle 
detector, showing air operated contacts and expansion chamber . The lower 
diagram is a detailed drawing of the air operated contact capsule . Note the 
equalising leak in both drawings . (From "Electro-matic Road Signals"). 
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The simplest, or two phase, traffic control system . Traffic moves alternately 
across the intersection, according to the demands from each direction of flow . 
As shown, there is a pedestrian crossing provided in the "A” phase. A second 
one could he provided in the "B" phase if needed . 


detector strips is used to determine the 
speed of the approaching vehicle. 

Although the pneumatic pressure de¬ 
tector is the one most favoured and of 
more universal application, there are 
other types of detectors which have been 
used in special circumstances, such as 
in locations where it is not possible to 
instal pressure detectors or where weath¬ 
er conditions are a determining factor. 

In addition there is need for a detec¬ 
tor which indicates the presence of 
vehicles, i.e., a detector which will indi¬ 
cate the presence of vehicles whether 
stationary or moving. As already explain¬ 
ed, the pneumatic pressure detector is 
of the “passage'’ type which indicates 
only moving vehicles. 

A variation of the detector just de¬ 
scribed is the IMPACT detector. This 
is also a pneumatic device, using a simi¬ 
lar rubber tread with air duct, etc., the 
main difference being the type of trans¬ 
ducer used to convert the pneumatic im¬ 
pulse to an electrical one. This consists 
of a carbon microphone, transistor ampli¬ 
fier, and relay, the closing the latter pro¬ 
viding the impulse for the controller. 

RADAR detectors consist of a small 
unit mounted over the roadway and 
which emits a micro-wave beam into the 
lanes of traffic. The beams are reflected 


to a receiver when a vehicle enters the 
beam. This type of detector is capable 
of detecting up to three lanes of traffic. 

INFRA-RED detectors consist of a 
unit mounted on a standard alongside 
the roadway. The unit projects an infra¬ 
red light beam into the lanes of traffic. 
When a vehicle passes the beam the lat¬ 
ter is reflected and operates the trans¬ 
ducer in the unit on the standard. This 
in turn operates the controller. 

ULTRA-SONIC detectors consist of a 
sensing unit and a transceiver unit 
mounted close to each other near the 
roadway. A transducer in the sensing 
unit transmits an ultrasonic pulse into 
the traffic lanes, so that when a vehicle 
enters the area, the transmitted sound¬ 
waves are reflected to a receiving trans¬ 
ducer, which senses the presence of the 
vehicle and passes the information to 
the controller. 

INDUCTION DETECTORS are of 
various types, but the general principle 
cf operation is similar in all of them. 
They consists of a D.C. power supply, 
an amplifier, and a wire loop or sensing 
head embedded in the roadway. When 
any metal object passes over the loop 
the induction of the loop changes. This 
change is used to operate a relay in the 
detector circuit and so pass the informa¬ 
tion on to the controller. More is 


likely to be heard of this type of detec¬ 
tor in the near future. 

The modern Electro-matic system is 
capable of controlling the traffic at the 
most complicated intersections. The 
largest installation in Australia for the 
type of intersection concerned is at the 
Miller Street and Falcon Street Junction 
at North Sydney, N.S.W. The installa¬ 
tion consists of 16 signal standards and 
29 signal heads of varying types. An¬ 
other large installation is at Crow’s Nest, 
North Sydney. This comprises 16 signal 
standards, 32 signal heads and 11 pedes¬ 
trian call buttons. 

Traffic flow at an intersection is broken 
up into traffic “phases.” A single traffic 
phase represents the period of time dur¬ 
ing which traffic may flow through a 
junction in a particular direction, or a 
number of directions simultaneously, 
without dangerous confliction. Fairly 
obviously, two phases are the minimum 
required in any system, but more phases 
are often required to cope with complex 
intersections and/or traffic flow. 

TRAFFIC PHASES 

Traffic movements are usually desig¬ 
nated alphabetically as “Phase A” “Phase 
B” and so on. There can only be one 
phase of traffic flowing at a time and the 
number of phases should be kept to the 
minimum consistent with a high degree 
of safety for all vehicles and pedestrians, 
because the more phases there are, the 
longer will vehicles be kept waiting when 
there is simultaneous demand from all 
approaches. 

Pedestrians can be catered for by a 
separate phase during which all conflict¬ 
ing vehicular traffic is halted, but usually 
it is possible to give pedestrians ade¬ 
quate protection by displaying a green 
“walk” indication during the traffic phase 
in which vehicles move in a direction 
“parallel’’ to the pedestrian crossing con¬ 
cerned. 

Another facility which may sometimes 
be required is priority for spedal vehi¬ 
cles, such as fire engines, ambulances, 
etc. This may take the form of special 
traffic lights to give the vehicle access 
to the highway, or overriding control of 
existing traffic lights. 

The special traffic lights are normally 
installed outside the building $n which 

(Continued on Page 128) 



Left is a typical three 
phase system designed to 
cope with a heavy right 
hand turn flow . During 
the "B" phase cross traf¬ 
fic is halted from three 
directions to allow an un¬ 
restricted right hand turn . 
On the right is a four 
phase system designed to 
cope with a five way 
intersection and special 
traffic requirements . 



MOVEMENT 2 ("B" PHASE) 

PEDESTRIANS / / 


MOVEMENT I ("A" PHASE) 


PEDESTI 


MOVEMENT 3 ("O' 
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The vast army of completely satisfied en¬ 
thusiasts who purchase at Fncel Electronics 
grows daily: it seems this upsets our com¬ 
petitors! It's a crying shame . . . hut we 
can't be blamed for our popularity. We 
must be forgiven for being Australia's Great¬ 
est Hi-Fi Centre. Why do our customers 
return again and again? Because we give you 
more for your money ... we pass on the 
benefits of bulk purchasing and Australia's 
highest turnover. It means cash in your 
pocket! 

iMHiiiHiimHHiiMiimiimiiiMUiiiiiiMiiiitimiiiiniiiiiiiiuiiiimiiiiiimiiiiiiiMii 

| i FLER speaker columns with | 

| Wharfedale 8/145 speakers. | 

| Brand New. 

| Quick. 



Encel Electronics have brought the worlds 
finest audio equipment within reach of all. 
All components are BRAND NEW . . . Sales- 
lax has been paid . . . there are NO HIDDEN 
EXTRAS. Write to us for a quote on any 
individual components . . . you'll not be 
disappointed. Here are our ^October com¬ 
binations . . . you won t buy better! All 
components are fully guaranteed . . . and 
we'll freight anywhere. Make your selection 
and write to us now! 


tmtmvi 

2 . 


£ 23 - 10-0 


4 . 


HiuimimHimimMimiiiiMHiiitMiKitiimiiiMiiiimmiiiiMiiiiMiiiniiiiiiiiiHi... 

UIHIIIIIIIMIIIIIIIIIiniHIIIIIIIMMIIIimilllimiHllltUIIIIIIIMimillllinHMIllllllHM 

Complete unit. Fler cabinet, 
M.I.L. “Eight-Eight” stereo 
| amplifier. Collaro transcription 

1 turntable with £59-10-0 
1 Decca Deram . . . IV V 

'T.iiiiiiMiiMimiifiiiniMtitiiimMttiitiiiiititiiMMMitMMiiiiiiiiiiitiiimiimtiiiiinTI 

i i 

1 7 Two LEAK sandwich speaker | 
I * ■ systems. Pioneer SMQ 300 1 

f s,ere ,° fi £249 1 

| amplifier. 

r 

lltmiUllltltffllMllltllllMItllUIMItlltmitllHHIIIIItHIIHIIIlIHUIIIimtttMMItllU.. 

i A Pioneer stereo amplifier. 

with tuners. New J.H. Mk. 

II tone arm, Labcraft 605 or 
J.EL turntable, ADC cartridge. 

Two W’dale 10” Cl?A 

R.S.D.D. speakers .. . 

i 

r 

iimiiiMiMiiuiHiuiuiimimiiimtumimiiimiimiiiiiiMHiiimtHiimiiimiimii 

i 7 The unique J.H. turntable, | 
J.H. Mk. II tone arm and | 
ADC-1 cartridge. Two Wharfe-1 

3£,£ RS,DD £94-10-01 

iiiiiiiiiiiiiHimiiM]; 


irilHMHIlUntniMIIIDIIHmiMIMMUMHIIIIIMItmiUMIMIHIillltiillH'litMxMlIUll 

Brand new Collaro 4T2000 g 
transcription turntables, with | 
| Collaro tone arm and Ronette f 
I turnover cartridge. Polished 
I wooden 
1 base 

IMMIIMHIIIHIIIIIM III IHIIHIHHMM III HIIIIIHI lilt MMIIlIHlIMIMIIIHIHIJIIHIIMIIIIlT 


•iiimiiuiiiiiHMUMiiiMiMimiMiiHmiiiiiiiiiiiiiiiiiiiittiMiiimimMiiHimiiiMiiu 


£ 15 - 10-01 


FLER control cabinets (see | 
August issue) 1 

£ 13 - 10-01 


! illustration in 
| New. a few left 
I at. 


r Labcraft 605 transcription 
turntable, J.H. Mk. II pickup I 

£ 26 - 15-01 


arm. 

Price 


£155 


i.,l|HIHIIHSMl||IIUItlllll||l|llllltMUII|liNllllllllllllllimilllllillllllllllMllllltlflll 

iiiiitititiuiiMiMMMiimiiittiitfiiiiMiiiiMMiiiiiMtiitnittmtmiiittiimttMtimiuMi 

0 Mullard 6GW8 4 watt stereo 1 
amp, Labcraft 573 turntable f 
with stereo diamond. Two 8” § 
W'dale or Richard £55 s 

Allan speakers. | 

... 

IMIHIIIIIillllUIIUlilimilllHIlUlHIMIIMIIMIIIIIIIIMIMMimimillHimilllMIlIJm. 

4 4 Mullard 6GW8 10 watts | 
■ ■ ■ per channel stereo amplifier. | 
Labcraft 573 with Decca Deram 1 
cart, (diamond), two Wharfedale, | 
Richard Allan or Goodmans' 

8in speakers . 


£68 


With lOin speakers. £76 I I 

2 

.imimmuiiiMiiiiiiiiiiiiiMtHiimiiiiiiiiiiMHiHiimiiiiiiiiiiiiimiitiiiiiiiiiiiiii 
iiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiMiiiiiiitiimiiimiimtiiiiiiiMuniHiM 1 


MiiiiiiiiiiMiiiiiimiiiiiiiiitniiititiiiiiiiiiitiiMiiiiiiiMiiiHiiitiiimiimiiiMiiiiMi*: 

= X 

I L Pioneer SMQ 300 amplifier. | 
| V. am/am. FM/SW tuners, i 
1 Orpheus Silex turntable. Ortofon \ 
| SMG 212 tone arm and ADC | 
| cart. Two Wharfedale lOinj 
| foam surround speakers 
riMnitiimiHMiiiiiimiiiiiiiiimimiimmiMiiiiiiiMiMiiinitiHiiiiimiiiiitiiiiMHu 

iiiiiiiiiitiimtiiitiiuimtiiiiitiitiiiiHiiiiitiiiiiiiiiiHiiiiuiiiiiiiiiuiiiiiiiiiiiiiiiiHii 

1 Q Pioneer stereo amplifier w/- | 
| tuners. Labcraft 605 turn- § 
| table. All-Balance arm with Decca | 
| Deram. Two Pioneer CS8Br4 4 7 | 
1 speaker systems in cabinets \ l L \ 

•imiiiiiiiiitiiHiiHiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiilifiiiiiiiiiitiiiiiiiiiiiimumtiiiitir’' 

| 47 Pioneer 160 stereo amplifier 
| **• with AM/AM/SW tuners. 

| Labcraft 605 turntable* and All 
| Balance arm. Decca Deram cart. 

1 with stereo diamond. Two Good- 
! man, W'dale or Richard CQfi 
Allan speakers .. L70 | 

I (With 10in W’dale or R.A. sj>krs.. -€106.) | 
ndMiiiiimiiiHtiinMiiiiiMiiiHiiuiiiiHiiiiiiiiMiniiMimiiimaiiiiimiiiiitiiiiiiui 



14 . 

ridge 

Price 


J.H. turntable. Ortofon SMG | 
712 arm and SPU/GT cart- I 


£ 47 - 10-0 




HMtMMtiimiiimiiiiiiuiiiiiiMiiMiiiiiiinuiMMiiiiiiiiimiimMmimmiimiiuHty 

MC LEAK stereo 50” amplifier § 
| *^ - and control. Connoisseur or | 
| Garrard 301 turntables, S.M.E. § 
| 3009 tonearm. ClSlQ I 

| A.D.C.-l cartridge .. . 

i.tlllltlllllllllMllllllMlllllllllllllllllllHlimilltl!tlllllllllllllll|||l||||||l|||||||||f|||? 

Write Straight away! Make up YOUR OWN COMBINATIONS and 
ask for the Encel Electronics price . . . you'll never be disappointed. Don't 
forget to give us your FULL address. We will care-pack and freight anywhere 
—there's no distance barrier. 

Australia's Greatest Hi-Fi Centre 


mmL . 
mXkowjeA 


354 BRIDGE ROAD, RICHMOND, 
VICTORIA TELEPHONE 42-2820 


Factory 47 Coppin St., Wholesalers 

Richmond, Victoria. 422883 ^ Trade-ins Accepted 

II 
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Scope De-Luxe 
Features two-tone 
handle, stainless barrel. 


The Famous Standard 
Iron quick-heating and 
time-tested depend¬ 
ability, PRICE... 55/- 


Scope De-Luxe with 
re-usable plastic pouch 
pack, plus set of spares 
. . . PRICE . . . 59/6. 


All Scope Products 
operate with the 
highest efficiency when 
used with the MAINS 
NATIONAL TRANS¬ 
FORMER. 


New Miniscope for 
delicate soldering jobs. 
Weighs only If ozs. 
PRICE 52/9. 


Vibroscope 

The Electric Etching 
Tool for all metals. 
PRICE . . . 35/-. 






THE FULL GUARANTEE ONLY APPLIES WHEN IRONS ARE USED WITH 
NATIONAL TRANSFORMERS — AVAILABLE AT ALL ELECTRICAL TRADE 

SUPPLY HOUSES AND HARDWARE STORES. 

AUSTRALIAN & OVERSEAS AGENTS: ,,{«*#, VICTORIA: 

WM. J. McLELLAN & CO. PTY. LTD., £{7V>= A.E.E. CAPACITORS PTY. LTD., 

The Crescent, Kingsgrove, N.S.W. 50-0111. 202 Bell Street, Preston. 44-0491.- 

Other sales enquiries to: 

OUEENSLAND: A. H. CORE & SONS, | TASMANIA: W. P. MARTIN PTY. LTD., 

505-507 Boundary Street. BRISBANE. | 188 Collins Street, HOBART. 

»,«%Se i.f REW & C0 - LT I Wes A K L fc W ' holman * co - 

MSAS299. 


C D; H. W. CLARKE (N.Z.) LTD., 
able Street, WELLINGTON, C.3. 

H. W. CLARKE (N.Z.) LIMITED, 

10 Teed St., Newmarket, AUCKLAND, S.E.1. 
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Technical 
Review 


AUSTRALIAN DOCTOR DEVELOPS NEW X-RAY SYSTEM 

Broken bones can be set in one-quarter the usual time with only one . 4. Saving to hospitals and better ser- 

one-hundredth the X-ray energy by using new electronic techniques for 

. # ..i ji- •« Used as operating rooms can be scned- 

pioneered by an Australian experimental surgeon and his associates. u j e( j f or increased utilisation. 

D URING a visit to the United States tirely. In addition, an automatic cycling 5. Stored pictures permit multiple dis- 
of America to exchange technology mechanism built into the system allows plays on TV monitors so medical stu- 
with engineers of Raytheon Company, the surgeon to follow action or move- dents or consulting specialists can also 
Dr George Berci explained how his team ment by firing the X-ray machine at study the immediate X-ray views as they 
from the University of Melbourne had pre-determined time intervals and stor- are being displayed in different locations, 
worked for two years to build the ing the resulting X-ray images. This 6. Automatic cycling can be employ- 
stored telexray” system to aid surgeons eliminates X-ray radiation except for e d to take and “freeze” new X-ray pic- 
in setting fractures. the momentary flashes to form new pic- tures at intervals ranging from 1 to 6 

Starting with an X-ray tube, the infor- tur 5 . TV rnrkriitrir ? econds * This is a major innovation in 

mation is amplified by an image inten- ,. J h * ™ instances where continuous fluoroscopy 

sifier for a brighter picture. This is then I lke n a S w i?Aj in ^:^^’ r1S at present applied * 
viewed by a vidicon television camera 1 7 - The s y stem involves no costs for 

tube. Systems now in use do this. Dr ^ d ’ * ^^°l? h nP C r a " a n* a *nH X-ray film or chemicals. 

whdi ZmtoatS^Tx^y energy °and refoence if required, befofe the 8. No special technicians are required, 

the oatienTand sureicalteam must be stored P icture is erasd to make room Any X-ray technician can learn to oper- 
iwSH xly, StoouV for the latest report. ... the sysKm i„ , ^.or. portod of .tore, 

r; 4 ^ . \ . Ten immediate benefits are attributed 9. Quality of the picture is satisfactory 

Key to Dr Berci s unique system is a to t ^ e new “stored telexray” system by for the purpose. 

r« r mn»nv Th. its creators: <0. Th * stored image on TV remains 

of Ae broken bon^ from the TV camera *• Radiation hazard is almost negli- at full brightness and contrast through- 
and in one twenty-fifth* of a second « ible compared with standard systems, out the period when observation is neces- 
‘ free«s" h on a fine mesh screen with Although the patient is exposed to X- sary. 

in the tube The picture is then dis- rays on,y durin 8. this single procedure. Aiding Dr Berci in this work are: Al- 

nlaved rm several television monitors in the doctor and his supporting staff face bert J. Seyler, a senior research engineer 
the operating room beside the surgeon the P roblem continually throughout their j n the research laboratories of the Aus- 
and others who need immediate pro- career f- . , L tralian Postmaster-General’s Department; 

2. Immediate display, as the storage television engineer J. Davids; research 
tube permits X-ray information to be assistant L. A. Kont; and instrument 
viewed instantly without waiting for maker F. C. Caldwell. Their work was 


gress reports. 

TYPICAL USE 


Perhaps the "most dramatic application chemical processing. “»»*‘ d by a .^5* 

of his new “stored telexray” system will 3. Operating time and hence the Cancer Council of Vitoria, Australia. 


be the repair of a hip fracture. In this anaesthesia are greatly 

operation a metal nail is hammered up- reduced, 
ward into the femur, through the break 
and on into the ball part at the top 
the bone. Similarly, in shaft fractures 
of long bones special nails are intro¬ 
duced lengthwise into the medulla, or 
core, of the bone to keep the ends in 
line. 


(“Proceedings,” I.R.E. Aust. 

June, 1963) 


| j GLASS DELAY LINE FOR COLOUR TVj 

O NE of the factors which will influence the decision of the European Broad¬ 
casting Union on colour television standards is the cost of receivers. The 
comparative simplicity of SECAM, which at first sight would make a cheaper 
, When using standard radiographic receiver, is to some extent offset by the need to use a delay line, 
procedures during this common opera “SECAM,” it will be recalled, is short for “Sequentiel a memoire,” which 
tion, it is necessary to take several means t j, at t ^ e two transmitted sets of colour information, red and blue, come 
.2K £ L one af ter the other. The “memoire” part of the name means that each line of 

maninu^ations^ at ^ ey points dunng the colour is stored in a memory for the duration of a line so that the colours are 
anipuiauons. brought into step and are applied to the tube simultaneously. (Green is transmitted 

Each time X-rays are taken they must with the luminance signal and does not enter into the discussion.) Each line scan 
be removed to a dark room and de- occupies about 64usec, and all the frequencies contained in the colour signal must 
veloped before they can be read. Even be passed by the delay line. 

\ h £"r ™ ™ mnrh A lumped-constant line or delay cable to give this order of delay and band- 

width would be difficult and costly to make, and to overcome this difficulty, 
* r^rvSt« SUmed aitmg for pro ' Corning Glass International have developed a simple glass delay line working 
g ports. on ultrasonic principle. The signal is launched into and extracted from 

Using Dr Berci’s system the surgeon the glass by ceramic transducers, and the glass used will give a variation in delay 
is able to consult a large TV monitor on time of less than O.lus from —lOdeg C to 55deg C.~ Corning say that, in 
which the X-ray taken less than a sec- the numbers needed by an internationally agreed system, the lines could be 
ond before is displayed. Waiting for produced for $5 each. 

X-ray plate processing is eliminated en- (“Wireless World,” August, 1963. 
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THE PLACE: Ruandi Urundi, Congo, Africa. 


THE SITUATION: Natives listen with rapt attention as a Tandberg Model 2 (Model 9) 
plays back their singing voices. The identical unit was used extensively on safaris into the 
deepest jungle where on-the-spot tapes of wild animal life sounds were recorded. The 
rugged construction and quality design of the Tandberg were instrumental in obtaining 
faithful recordings under difficult conditions. Power was derived from a converter and car 
battery. 

THE CONCLUSION: TANDBERG OFFERS BETTER, CLEARER, MORE NATURAL 
SOUND UNDER ANY CONDITION._._ 


Details of TANDBERG TAPE RECORDERS 



MODEL 74 

Complete Stereo Music Sys¬ 
tem. Features: 3 speed, 4 track, 
stereo record, stereo playback, 
two power amplifiers and two 
built-in speakers. 


MODEL 64 

Stereo Record/Playback Deck . 
Features: 3 separate heads, monit¬ 
oring on tape, multiplex input, 3 
speeds, automatic tape stop, sound 
on sound. Remote control start/ 
stop available. 


MODEL 9F 

Monaural Record / Playback. 
Features: 2 speeds, 2 heads, 
power amplifier, built-in 
speaker. In full track or two 
track. Model 3 B.F.—now 
Model 9F. Remote control, 
start/stop, fast rewind. 


Australian National Distributors: 


Simon Cray Pty . Ltd. 


28 ELIZABETH STREET, MELBOURNE, VICTORIA. 
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TECHNICAL REVIEW 


VITAL CLUES AID 

AIRCRAFT CRASH INVESTIGATORS 



Smashed valves, mutilated meters, and fire fused glass indicator lamps 
would seem to offer littfe help to investigators of aircraft crashes. This 
article, by the Aeronautical Correspondent of the British Electronics 
Weekly, tells just how valuable such seemingly worthless articles are to 
the trained observer. 


the glass had been melted to a solid 
lump, filaments distorted when lit could 
readily be picked out. 

In addition to proving power circuits 
related to the indicator bulbs, the state 
(lit or not) at the time of the crash gives 
the analyst valuable evidence of the 

N EW techniques evolved by scientists examination of any meters involved in working of other systems — hydraulics, 
at the Royal Aircraft Establish- the output side of a system. air-conditioning, and so on. 

ment, however, rely on facts such as Tuning meters, radio-magnetic indi- Commenting on future aims, Mr F. 
these, and a valve which has broken cators and similar instruments frequently h. Jones, head of the accidents section 
can often tell the analyst more than one reveal details of their indication at the Q f the Structures Department at Farn- 
which has survived the impact. time of impact, or show that the pointer borough, said that early investigation of 

Investigation cf aircraft electronics must . have been at, or above, a certain ways Q f checking the state of transistors 
can be vital in discovering the cause of reading at the time. a t the time of impact had begun, 

a crash when other means fail. For An A D .F. receiver tuning meter, for This is being undertaken with the 
example, examination of the wreckage example, will only monitor an incoming grac j ua j elimination of valves from air- 
could show that at the time of impact sr S nal from the beacon selected; and if borne electronics in mind, although the 
the airframe was intact and sound, and a response is indicated by the damaged time wben there are no valves in an 
that mechanical systems were undamaged ™ etei > the equipment must have been a j rcra f t ls st jji some way p or a 

—an accident of this kind could occur functioning satisfactorily to be able to t j me va i ves are likely to be used in the 
when a plane simply flies into high receive the beacon signal. output stages of transmitters, for 

ground. By applying a principle rather similar example, even though the other stages 

The obvious suggestion of a navi- to f° r valve filament analysis to are transistorised, 
gational error begs the question as to small-filament miniature indicator lamps, jf no sa ti s factory solution to tran- 
where responsibility lies—with the crew s y ste l ms . ° the f. ™an electronic can be sistor exam i nat j on has been found by 

or the navigational equipment (this checked for their operational status on the time that com p| ete transistorisation 

assumes that any ground aids involved ,m P act - of equ j pnient has taken place, a possible 

have been proved satisfactory). Fre- Examination of these filaments will alternative “tell-tale” system is available, 
quencies and channels selected may be show whether the bulb was alight or Specially made, cheap glass-enveloped 
deduced from selector positions, tuning not when it was shock-loaded, as at filaments could be wired in at appro- 
capacitor vane position, etc., but even ground impact. It has been noted that priate places, and by careful selection, 
though they may be found to have been the filaments, which are usually of 0 f the positioning of these in the various 
correct, it still does not prove that the tightly wound fine, tungsten wire, do circuits even more information than is 

not stretch or distort when cold, but if given by the valve examination system 
shock-loaded in the hot state will display could be achieved, 
characteristic signs of this. Such components would supplement 

This indication is remarkably reliable airborne accident data recorders, said 

_ _ .... „ _ and can persist even after subsequent Mr Jones, and between them the two 

swering this, and in valved equipment fire has completely fused the filament systems could add considerably to the 

it can be established if filament voltage into the glass envelope, knowledge which could be derived from 

Laboratory test samples illustrating aircraft accidents. 

(“Electronics Weekly,” 24/4/63.) 

mm - -—-- — 


set was operating. 

LATEST TECHNIQUES 

The techniques developed at the 
R.A.E. now go a long way toward an 


was applied at the time of impact. 

Valve filaments, heating and cooling this were shown to me, and even when 
(normally in a vacuum) do not undergo 
oxidisation; if, however, the envelope is 
punctured when the filament is hot, 
oxidisation will take place and the fila¬ 
ment will be discoloured. This tells the 
analyst that filament supplies (including 
all the necessary components and circui¬ 
try) were available to the valves. 

Laboratory tests have demonstrated 
the reliability of this evidence, and it 
has been used on many occasions at 
Farnborough. The filament cools very 
rapidly, and so unless power was actually 
on at the moment of envelope failure, 
the filament will always remain clear of 
oxidisation. 

Methods of checking on HT power 
in a similar way have been sought also, 
and in some cases, where grid supports 
are made of copper, discolouration of 
these takes place if both filament and 
HT voltages are on. 

Another component which it is hoped 
may in some cases yield an indication 
of the presence or otherwise of HT 
current is the capacitor, and successes 
with the valve filament method have 
given a spur to research for new 
methods of determining the state of 
electronic equipment at the time of 
impact. 

Proof of power input is not, of course, 
proof of the output, and for this, one 
of the best means of checking is the 


What caused this crash? While there is often little left intact after such 
an accident, skilled observers can salvage a surprising amount of information 
from burnt or broken instruments. 
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MSTANT h 

at a touch 
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LU 


Bi/iko 


INSTANT^ 


_ _ -.HEAT/ 

SOLDERING 


IRON Press the control bar for instant heat! 

Birko Instant Heat Soldering Iron gives you controlled heat in an 
easy-to-handle iron. Sturdy construction and a full 12 months 
guarantee makes operation trouble free. All parts are long wear¬ 
ing—the stainless steel barrel is corrosion-resistant. And new 
elements and tips can be fitted in seconds. 

BIRKO INSTANT 
HEAT SOLDERING 

IRON - in the 

clear plastic re¬ 
usable pack! 


Spore Tips lid; 
Spore Elements, 1/1 


Press Bar Heat; There’s instant heat 
at fingertip touch. Easy control. 


Spare, easily replaced parts: Spare ele¬ 
ments and tips easily replaceable. 


Instant Heat Tip; Instant Heat Tip 
. . . stainless steel sheath con¬ 
struction. 


BOtko 


INSTANT NEAT PRESS BAR 
SOLDERING IRON 


For 


Retailer Locations contact: 

Vic. JA6408 W.A. 21 2956 

S.A. LA4713 N.S.W. 43 2273 

Hobart B1843 

AT ELECTRICAL. HOBBY AND HARDWARE STORES 


Qid. 5 4978 
Launceston 

B 1317 
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WILL SPACEMEN 


TECHNICAL REVIEW 


REPAIR SATELLITES IN ORBIT? 


What can be done when a complex communications satellite, launched 
at great cost, fails due to a minor component defect? Must it be written 
off, or can it be repaired. This article tells how U.S. scientists are now 
seriously investigating the possibility of sending repairmen into space 
to make such repairs. Alternative "self healing techniques" are also being 

investigated. 

By JOEL STRASSER* 


tive agent is released near the junction 
and the temperature raised to the point 
needed for self-repair. Similar methods 
can be used to regenerate resistors, capa¬ 
citors and printed-circuit substrates, he 
said. 

The Air Force is sponsoring research 
at Honeywell into two methods of self- 
repair. In one, printed circuits are coat¬ 
ed with an alloy; a small temperature 
rise melts the alloy and it flows into 


Boeing, G.E. and others are studying a brea k* ^ so » metallic whisker growth 
- ... - can be controlled to repair a circuit 

break. Honeywell says. The Air Force 
also sponsoring work . 

Redundancy is necessary for deep 


I N-ORBIT repair of ailing satellites by space simulators and spacesuit design, 
men or machines that actually ren 

dezvous with the satellite and fix its cir- the effects of weightlessness on how a 

cuits looks like the ultimate solution cf man can work. __- • - 

spacecraft failure problems, according to Hamilton-Standard is investigating IS p!??. 

space officials and scientists interviewed electron-beam welding, which can make Redundancy is necessa y for deef 

by “Electronics.” use of the natural vacuum in space, and s P a ‘ e and lunar P robes ’ a Jet Propulsion 

But when a rendezvous would cost the possible use of solar, nuclear and S, rpr eS ?i?Vc 

more than launching a new satellite, re- fuel-cell power supplies for the welder. *! PL J® 1,es 

mote repair will be attempted. Self- The Air Force has just authorised the anv 

healing circuits is one approach, care- company to build a prototype welder. ^ 

fully planned redundancy is another. Goal of a NASA study contract at a se ^ alfunCt,0n an ° ther channel Can be 
Also there are various ways of man- MIT is a general-purpose remotely con- ^ neXt st is to design redundancy 
ipulating equipment operation from the trolled hand that could use simple, rather than system redundancy. The 

ground to get the system working again, special-purpose tools and be sensitive ob j ect is to pr ovide alternate internal 

This has been successful in several cases, enough to replace a transistor It would paths to acc0 m Pl ish a function. The 

notably Telstar I, Pioneer V Relay I be guided from the ground by TV. H nal s{ep ig to £ ake a system that can 

and several Tiros satellites. But these One problem, says Prof. Thomas decide which of several potential circuit 
stopgap measures provide no specific Sheridan, is the time delay produced by pa ths can be used to work around a 
technique applicable to all future satel- the distance to the spacecraft. Humans malfunction 

lites. are accustomed to a rapid step-by-step Several satellite failures in the past 

One approach to rendezvous repair procedure, but it would take 2.6 seconds few years have been overcome by the 

involves development of tools and for a command to be given a robot ingenuity of ground personnel, 

methods that men can use in a we.ght- near the moon and for the reaction to For example, when ionising radiation 

less environment, so they can move the be observed on earth. caused Telstar Is decoder to fail a trick 

tools and parts without being moved Self-repairing components and the al- code, worked out in the lab.* got it 

themselves by the reaction force. ready well-established redundancy working again. In 1960 while Pioneer 

The other approach is to use remote- method are two ways to build self-re- V was 5.5 million miles* from earth, a 
ly controlled tools like the ones that pair capability into space equipment, new translation code got around a de- 

manipulate atomic reactor controls and More advanced solutions may well come fective diode. Relay was given a rest 

materials. cut of present work on adaptive systems, when a faulty transistor was causing a 

At the time of writing Grumman is bionics and other research areas (“Elec- power drain 
preparing to report findings of a study, tronics,” p. 96, Jan. 4). Overloading Tiros II vibrated the 

for NASA, of structural design consid- a description of how to repair tran- vehicle and loosened a foreign particle 
erations to make the Orbiting Astro- sistors by regenerating the critical between the points oi a clock timer. On 
nomical Observatory suitable for m- material was given at this year’s I.E.E.E. Tiros III and IV, when direct readout 

orbit repair. The repairman would carry Convention by D. H. Kramer. For ex- failed, it was regained by overriding 

tools and plug-in replacement modules. ample, when a short circuit is detected stored readout. 

There are also proposals for an orbit- between collector and base, a regenera- (“Electronics,” May 31, 1963.) 
ing station to maintain manned vehicles 
as well as satellites. Lockheed has de¬ 
scribed a 15-man stat’on that would send 
shuttle craft to repair other spacecraft. 

Many aerospace companies are work¬ 
ing on tools for fastening and drilling 
in a weightless environment. 

Among Martin Company’s “first-gen- 
.eration” tools is a wrench operated by 
squeezing. First-generation hand tools 
require spacecraft equipped with clips 
and hooks. Martin’s second-generation 
tools are battery operated and produce 
a minimum reaction while requiring 
some restraint of the man. 

Third-generation tools will be smaller, 
lighter, longer lasting. For restraint, 
portable hooks will be applied to the 
spacecraft by an epoxy adhesive that 
does not require oxygen. Crimp con¬ 
nections and plug-ins will be required 
for electronic repairs, says Martin B. 

Goldman, of Martin. Surface bonding 
will eliminate much soldering. 

Other companies designing hand tools 
include Hughes, A.MjF. and Chance- 
Vought. Backup work is being done on 


NEW TYPE CURRENT REGULATOR 



% Assistant Editor, "Electronics 


A new form of current regulator , in the form of a constant current diode, 
was recently announced by the CircuitDyne Corporation of U.S.A. Called a 
"Corrector," it is a two terminal component that may be specified with any 
current level from 2.7 to 7 mA in 5% increments . Overall current regulation 
is plus or minus . 7 %. It is intended for timing, sweep generation and special 
instrumentation circuits . Australian agents are Jacoby Mitchell & Co. 


Radio, Television & Hobbies, October, 1963 


21 



















TAUT BAND SUSPENSION 


The Paton Range of Heavy and Light Duty Volt and Ammeters is now available as an OPTIONAL 
ALTERNATIVE with Revolutionary TAUT BAND SUSPENSION Movements. No jewels, no pivots, no 
springs, no hysteresis, no iriction. The complete solution to shock and vibration problems. Extreme 
sensitivity from 10 micro-amps F.S.D .—the ultimate of Consistent Reliability. 

Illustrating THREE VERSIONS OF MODEL 536 (5Y?'' Square Pattern). 

STANDARD QUADRANT CONCENTRIC 

5" Scale 6" Scale 9 ' Scale 





PATON ELECTRICAL MAKE THE COMPLETE RANGE—OVER 40 CASE SIZES. From 2" to 10 . 

Moving Coil, Moving Iron, Dynamometer Synchroscopes, Frequency (Reed and Dyna), Watts, Power 
Factor, etc. 



PATON 

DECADE RESISTORS 

now available 

Model DR1: 5 Decodes in 1 - A - Steps to 99.999 - /v * 

Model DR2: 5 Decodes in 10 Steps to 999.999 
DR1 Accuracy, 0.25%. Price, £32/10/* -j- tax. 

DR2 Accuracy, 0.5%. Price, £32/10/- -f- tax. 

Individual decade coils arc wound on fibreglass cards, non- 
inductive bifilar wound: oven-aged and varnished. 

The coils are mounted on heavy-duty, self-cleaning contacts in 
a twin-parellel method that guarantees minimum contact loss 
and reliability. 


NOW! 
The PATON 
Clip-on 
Multi-Range 
AMMETER 

WITH TAUT 
BAND SUSPENSION 


NOTE: DR2 is equipped with High Stability Resistors on the 
100.000 * /v ' Decade only. 

Case housing: Strong lacquered steel approx. 19 x 5 x 5 inches 
with printed Formica panels stating maximum current rating. 


Ranges: 0 10, 30, 

—100, — 300, — 1,000 
amps. A.C. Price, 
£29/10/ . 




PRICE LIST and CATALOGUE available from: 

PATON ELECTRICAL PTY. LTD 


Established oyer 25 years 

Specialists in Meters and Rotary Switches 
ASHFIELD, SYDNEY — 71-0381 (6 lines) 
REPRESENTATIVES IN ALL STATES 
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BBC Audiences 

\ REPORT issued by the B.B.C. Audience Research Depart- 

ment, covering the first three months of 1963, shows that 
more than 43 million people in Britain (including Northern Ire¬ 
land) can now receive television. This represents 88.4 per cent of 
the population, which is 2.5 per cent more than a year ago. Of 
the total, nearly 42 million have sets capable of receiving both 
BBC and Independent Television. Twenty-eight million people 
viewed something on B.B.C, television on the average day in 
the quarter, compared with 25,600,000 in the corresponding 
quarter last year. 

Sound radio more than held its own. The number of people 
who listened to any sound broadcasting on the average day 
during the quarter was nearly 28 million — considerably more 
than in the same period last year. The most noticeable increase 
in listening was between 7 and 9 o’clock in the morning:— 
evening audiences were slightly smaller. But overall, people 
without television were listening more than they did a year ago, 
and people with television were listening just as much. 


Aluminium Lubricunt 

13 EVOLUTIONARY new aluminium lubricants, discovered 
^ through ultra-high-vacuum studies at the General Electric 
Research Laboratory, will be marketed by E. F. Houghton and 
Company (305 West Leigh Avenue, Philadelphia 33, Pa., U.S.A.), 
under the name CINDOL. 

Because of a special additive, the new lubricants have de¬ 
monstrated co-efficients of friction 80 per cent better than those 
observed when conventional lubricationg oils are used. 

CINDOL not only reduces aluminium-against-aluminium fric¬ 
tion to the level of the best babbitt bearings but also offers 
significant advantages in aluminium fabrication. Applications are 
anticipated in die and roll-forming, extruding, machining, roll¬ 
ing, wire-drawing, polishing, spinning and die-casting. 


electronic Alarm 

A FRENCH company has recently made available a new elec- 
**"*• tronic protection system to insurance companies and safe 
manufacturers. The equipment, type DA-728-S is a proximity 
detector. It raises the alarm to Security Officers well before an 
entry can be forced. The fundamental advantages of this new 
system are: 

• Invisibility of the protection. 

• Adjustable sensitivity which enables an equipment to be 
adapted to any particular situation. 

• The possibility of protecting a number of different points 
with one equipment. 

• Simplicity of the installation which calls for no modification 
of the safes or doors to be protected. 

The CSF DA-728-S proximity detector is itself completely 
protected, giving the greatest possible security factor to the 
users. Compagnie Generale de Telegraphie Sans Fil 79, Boule¬ 
vard Haussmann, Paris VIII. 


Space Communications 

pORTY-THREE member countries of the International Tele¬ 
communication Union (ITU) have already announced their 
intention of participating in the ITU’s international Space Radio¬ 
communication Conference which will open in Geneva on 
October 7 for five weeks. 

The idea of holding this conference goes back to the ITU’s 


Designed to cut costs in space research, this new "Hitch¬ 
hiker" satellite has been designed by Lockheed Missiles 
and Space Co. Riding "piggyback" on a U.S. Air Force 
Agena D space vehicle, the Hitchhiker, on command, 
separates, tires its own motor and goes into the speci¬ 
fied orbit . Three feet in diameter, the Hitchhiker has 
its own tape recorders and transmitters to send data 
back to earth. 
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Administrative Radio Conference in 1959. On that occasion, a 
certain number of radio frequency bands were allocated for space 
research purposes, and these have subsequently been used for 
the various communication needs of outer space operations, in¬ 
cluding telecommand, telemetry, tracking and satellite communi¬ 
cations. However, the 1959 Conference felt that, when space com¬ 
munications became a practical reality, a further conference 
should be convened and recommended that it should be held 
in the latter part of 1963. 

The ITU Administrative Council, at its 1962 session, formally 
proposed the convening of the conference and the proposal was 
accepted by a majority of ITU’s member countries. 

"Ground Effect" Race 

HPHE Canberra Branch of the Royal Aeronautical Society pro- 
poses to arrange a race for ground-effect machines (“Hover¬ 
craft”) on Lake Burley Griffen during the Canberra Day cele¬ 
brations to be held in Canberra during March, 1964. 

Purpose of the race is to stimulate interest in aeronautics and 
the ground effect machine was chosen as a project because 
success could be achieved in this field by one man’s personal 
efforts at limited costs. ^ 

It is anticipated that the race will be run with low-powered 
ground effect machines utilising one or more mower engines. 
Some guidance on the design of typical machines is available 
on application from the Secretary, Royal Aeronautical Society, 
Department of Air, Russell Offices, Canberra, A.C.T. 



Fibrous Packing 

A PROMISING new soft packing material composed of 85 
per cent graphite fibres and 15 per cent TFE fibres for 
general pumose valve and pump applications was recently intro¬ 
duced by Union Carbide Corporation, producers of the graphite 
fibres. 

The new packing material is now being tested by leading 
packing manufacturers, and is expected to be an excellent dis- 
sniator of heat, packing’s worst enemy. Problems of swelling 
should also be reduced because the packing is designed to match 
the thermal properties of the stuffing boxes in which it will be 
used. That is, the packing has the same thermal conductivity and 
co-efficient of thermal expansion as stainless steel. (Union Carbide 
International Company, 270 Park Avenue, New York 17, N.Y., 
U.S.A.) 













The speaker handles 50% 
of the TV programme 


eaker 

% satisfaction 


Continuous research and development work in 
the speaker laboratories of MSP produces a con¬ 
tinuous flow of gains in performance. Constant 
analysis of the best designs produced abroad sets 
the reference level. 

Behind the MSP label is a rich background of 
ideas and experience. A full range of models for 
every purpose ensures correct acoustical match 
to every cabinet and electrical match to each 
type of output. 

AVAILABLE IN 
ALL STATES 

i y from leading 

|SKj|yi RADIO PARTS 
P ISM DISTRIBUTORS 

# ' 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD.. 47 YORK STREET, SYDNEY. TELEPHONE: 2 0233. 
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SCIENTIFIC NEWS-cont. 


African Communications 

'T'HE International Telecommunication Union (ITU) has dis- 
A patched a small mission to Addis Ababa to assist in estab¬ 
lishing the future telecommunications network of Africa. 

The aim of the mission is to bring about increased direct 
communication facilities between African countries in order to 
assist their drive for economic expansion. Many of the existing 
tele-communication links still have to be routed through Europe. 

At present, the ITU mission consists of two experts who have 
previously acted as ITU regional experts in Ghana — Mr W. 
Fijalkowski, of Poland, and* Mr J. Hinrichsen, of Chile. It is 
expected that, as the work develops, they will be joined by others. 



Smoother Castings 

\ WAY of treating the inner walls of metal or sand moulds, 
used for producing ingots and castings, so that their sur¬ 
faces are much smoother, is reported from Japan. 

Skigeyuki Okazaki, 12, Matsu-naga-cho, 3-Jo-Aguru, Tomino- 
koji, Nakaky-ku, Kyoto, says that a fluorine-containing compound 
he has developed has only to be painted on before the iron or 
steel is poured in. At the temperature of the molten metal the 
compound decomposes and releases a protective film between 
the metal and the mould. 


Shown above is a new miniature Vidicon TV camera re¬ 
leased by the Marconi Company, England. Designed for 
aircraft, military and industrial applications, the camera 
can withstand rough handling and has built-in com¬ 
pensation for varying light conditions. Using it, a 
closed circuit TV system can be arranged with only one 
control—an "on-off" switch. By contrast, on the right, 
is shown a 3-inch image orthicon color TV camera, part 
of a quarter-million pound order tor color TV equipment 
placed with the Marconi Company by Television Excelcior 
of Braxil. 


Graphite Cloth 

Q.RAPHITE cloth in convenient tape form for use as electric 
furnace heating elements is now available from Union Car¬ 
bide Corporation. 

Electrically conductive and more than 99 per cent graphitic 
carbon, with no coatings or binders, graphite cloth has found 
wide application as a heating element at temperatures up to 
2,795 deg. C. in a vacuum or protective atmosphere. It is pro¬ 
duced in tapes 1, 1.5, 2 and 3 inches wide. 

Graphite cloth’s negative co-efficient of resistance with tem¬ 
perature prevents current surge during warmup and makes pos¬ 
sible the design of furnaces without transformers. The high 
emissivity and uniform electrical resistance results in black body 
performance, and the low thermal mass affords rapid thermal 
response. Uniformity of composition and structure of the graphite 
cloth eliminates the problem of hot spots in heating elements 
(Union Carbide International Company, 270 Park Avenue, New 
York 17, N.Y.) 

Fixing Pin 

/V PLASTIC pin called the “Studfast,” reported on in a recent 
edition of the BBC “New Ideas” program, offers a time¬ 
saving substitute for nuts, bolts, screws and rivets. 

“In its simplest form,” reported Peter Moss, “it is a small, 
one-piece mushroom-shaped stud with stiff, wing-like projections 
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on the stem. When pushed through a hole of the correct size in 
metal plates the wings fold up and then open out again at the 
back of the panel being fastened. 

“This basic, panel-fastening pin can be adapted to a variety 
of uses in building and engineering merely by altering the shape 
of the head. 

“For plumbing or electrical wiring the studs will fix into 
concrete, asbestos, or brick, and the makers claim that 12 can be 
fitted in the time taken to fix one orthodox metal clip. For these 
purposes, too, the plasic clip has the advantage of eliminating 
any electrolytic action.” 


UHF Power Transistor 

'T'HE Fairchild 2N2884 is a new multiple area transistor for 
A high power, high frequency amplifier and oscillator use. A 
metalised contact zone provides for connecting one emitter and 
two parallel base leads. This striped multiple area design is made 
possible by the Planar-epitaxial structure. It will be available in 
June, 1963. 

Using the new 2N2884, it is possible to generate .5 watt of 
RF power at 1 gc with just one frequency doubling step, beginning 
with a fundamental frequency of 500 me. The new device will 
have a minimum gain bandwidth product of 400 me at 10 volts 
and 50 mA. Using it as a 200 me class C amplifier that operates 
from a single 15 volt supply it yields a typical ouput of 2.0 watts 
at 6 db gain, and a collector efficiency of 70 per cent with in¬ 
creased drive, as much as 4 watt output has been obtained in the 
laboratory. (Fairchild Semiconductor Division, 545 Whisman 
Rd., Mountain View, California, U.S.A.). 

Anti-corrosion Paint 

/"YNE of the latest anti-corrosion paints is a British compound 
^ marketed under the name of “Glopane.” Reporting in the 
BBC program “New Ideas,” Bill Myatt described it as one of 
the zinc-rich paints which have the quality of setting up electro¬ 
nic contact with the metal to which they are applied, thus pre¬ 


venting the spread of rust occurring through scratching, blows 
or other damage. 

“The dry substance of the paint,” Myatt explained, “needs 
to consist of between 90 and 95 per cent of zinc before being 
mixed with the liquid medium. Glopane has this high loading 
or zinc combined with one of the modern plastic binders. It 
has the kind of surface that will take nearly any other kind of 
overcoating. 

“It is supplied in a two-part pack—the metallic part in one, 
the medium in the other—and when mixed will keep workable 
for three to five days according to the temperature. In use it 
gets ‘finger-dry* in about 30 minutes. Complete ‘curing’ takes 
about a week. It can be applied with brush or sprayer. 

“It can readily be stove-dried and baked and, with 
this method, such things as motor bodywork, springs, kitchen 
utensils, bathroom fittings and so on, can be protected. 

“It also has another useful function. It can be used as a 
welding primer for shot-blasted or grit-blasted steel-plate, either 
in spot-welding or arc-welding work.” 
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Don't blame your set 

FREE 

TV TROUBLE SPOTTING 
FOLDER 

Since you bought your set, science has made tremendous 
progress in improving TV picture quality . . . maybe 
you need some of this new power . . . maybe you only 
need to replace a worn cable. Let us help you pin-point 
the trouble. 

TROUBLES THAT A HANDYMAN 
CAN FIX FOR HIMSELF! . . WITH 
ADVICE AND ACCESSORIES FROM 


W) CHANNEL MASTER 


HITCH TO "TELSTAR" AND POUR 
IN THE PICTURE POWER 


Amazing Telstar Booster is transistorised. Quickly 
couples up to show immediate picture improvement. 
240V or 32V. Retail only 19 gns. 




IS YOUR 

AERIAL 

OUT-OF-DATE? 

The 1963 
Channel 
Master 
"Crossfire" 
may be your 
answer. 
Check up on 
its colossal 
performance. 


WILL AN AMPLIFIER 
IMPROVE RECEPTION? 

Channel Master's Fringe 
Booster restores new set 
picture brilliance instantly. 
Improves amazingly reception 
from earlier model TV sets. 
Install it yourself in minutes. 
RETAIL ONLY 19 GNS. 


Send for this free TV Trouble Spotting 
Folder and then check back with your 
Electrical Retailer. 

To Channel Master Pity. Ltd., 

752 Pittwater Road, Brookvale. XF 0221. 

Send me your "TV Trouble Spotter" Folder. 
NAME ... 




AERIAL SELECTOR SWITCH AS3 

A must in many of the new TV areas, 
connects three separate aerials aligned 
on different compass bearings. 

RETAIL ONLY.£3/15/9 


ADDRESS 



LIGHTNING ARRESTER 9047 

>imple, economical. Protects receiver 
against all but a direct stroke 

RETAIL ONLY.9/- 
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MATCHMAKER 2 SET COUPLER 0036 

Most efficient — delivers maximum signal 
strength to each set. Prevents interfer¬ 
ence between two sets. Easily installed. 

RETAIL ONLY .... £3/15/0 
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SCIENTIFIC NEWS 
—coni. 


Waste 

Ji^UCLEAR countries are to be invited to 
collaborate in a Euratom program 
aimed at overcoming the problem of radio¬ 
active wastes. Euratom is to spend about 
1.3 million out of its total current five-year 
budget of 4.5 million dollars on this pro¬ 
gram in 1963-64. In the current Official 
Journal of the European Communities it 
invites proposals on the processing, evacua¬ 
tion and storage of nuclear wastes. 


"Package" Nuclear Station 


CLAIMED to be the first nuclear power 
^ station capable of being broken down 
into standard “blocks’* for transportation 
by rail, sea or air, a novel atomic plant goes 
critical in Russia this month. 


The largest package of equipment for the 
•'go anywhere” stations is said to weigh 12 
tons. The station can be assembled in a 
simple pre-fabricated building in less than 
five months, and produces 700 kilowatts at 
full power. 

Plants of this type are to be used in 
parts of the Soviet Union remote from 
conventional power sources. 


Reversing Drill 

DRILL point breakage is said to be re¬ 
duced by a new reversing electric hand 
drill made by Portable Electric Tools Inc., 
Dept. AOC, 1,200 East State Street, Geneva, 
Illinois. The geared chuck has a spindle 
lock so it does not unscrew and loosen the 
drill point when reversing. Reverse action 
is controlled by an auxiliary switch built 
into the regular on-off switch. 

Backing a jammed drill out of a hole by 
reversing is said to reduce the danger of 
breaking the point. Also, the company says, 
running the drill backward extends the life 
of buffing pads, wire brushes and sand¬ 
paper discs. 


Portable Record Player 

A RECORD player that can be carried 
around like a small transistor radio 
and whose tone arm plays the underside of 
the disc is said to operate even while its 
owner is taking a stroll or in cars on 
bumpy roads. 

Incorporating its own batteries and ampli¬ 
fier, the player is built only for 45 r.p.m. 
discs and is about the size of two novels 
side by side. A “spider” on the turntable 
shaft locks the record in place and the 
underside tone arm is pressed against it by 
a spring. The 61b unit is built by the 
Channel Master Corp., Ellenville, New 
York. 

White Paint Pigments 

HTHE difficult task of producing white 
A paint pigments with a high covering 
power—so that a little will go a long way 
—yet will not bleach and fade when used 
with darker pigments and subsequently 
exposed to sunlight, is said to have been 
overcome by J. C. A. Vossen, of Maria- 
straat 23, Venlo, Holland. 

The white pigment is obtained by mixing 
titanium dioxide with zinc oxide as usual, 
but only employing certain crystal shapes 
of the latter. Because of this the two com¬ 
ponents do not diffuse into one another 
and photo-chemical reaction, initiated by 
the ultra-violet rays of the sun, is consider¬ 
ably reduced. 

Surface Treatment 

A METHOD of producing an extremely 
hard and durable surface on iron and 
steel, which is particularly suitable for 
machine and tool parts, has been developed 
by Katsuyo Ashikari 74, 1-chome, Higa- 
shita-Machi. Suginami-ku, Tokyo. 

The article to be treated is submerged 
in a penetrating, powdered mixture of 
titanium carbide, tungsten carbide, cobalt, 
ammonium molybdate, copper and mag¬ 
nesium and then heated in a furnace at 
about 975 degrees Centigrade in the 
presence of carbon monoxide. It is said by 
the company to greatly increase the service¬ 
able life of machine parts and to combine 
compression, heat and corrosion resistance 
without making the component brittle. 



Four new stereo recorders and a new speaker/amplifier are included in the 
Ampex F-44 "Fine Line" Series of four-track recorders tor home, industry 
and education. From left to right, counter-clockwise: Model F-4470 portable 
recorder with built-in dual-channel amplifier/speakers; Model F-4460 port¬ 
able recorder; Model F-44S0 recorder mounted in walnut base; Model F-44S0 
unmounted; and Model 2044 portable amplifier/ speaker. The unit in the 

centre is a Model F-4452 unmounted unit for custom systems. 
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It's time 
to think of... 

Order now ond you will not be 
disappointed. Here are a few 
suggestions for Christmas 
presents for Radio enthusiasts. 
The popular model 200 H 
Multimeter 20,000 ohms per 
volt. Makes almost any Radio 
test £5/12/-. 

Combined Interphone and 
transistor radio 1 master and 
1 slave unit. Comes complete 
with battery and 60ft of con¬ 
necting cable, £10/19/6. 

The successor to the old Crys¬ 
tal Set. Diode set kit with ear¬ 
plug, complete kit to assem¬ 
ble yourself. 29/6 
Same kit made up ond tested 
32/6. 

,A Scope de Luxe Electric 
Solder Iron. In strong plastic 
cover. 57/6. 

Transformer to operate the 
Scope from 240 volts AC, 55/- 
A Radio Technical Book 
makes a good present. 

Mullard Reference Manual of 
Transistor Circuits 15/- plus 
1/5 post, and many others. 

Kit of Parts for 1 Transistor 
set complete with earplug— 
battery, etc. £5/10/-. 

Circuit and instructions in¬ 
cluded. 

Morse Code practice sets. 

Comprise morse key — high 
tone buzzer and battery 
mounted on wooden base 25/- 
Stereo headphone set (2 ear¬ 
plugs) mounted with separate 
plugs 17/6 set. 

Lark Model 201 Transistor 
set (complete) has ample 
volume and range for use 
within 50 miles of Broadcast 
stations £8/17/6. 

Lark Model 601 Mantel Radio 
Having a larger speaker than 
the ordinary transistor set it 
has excellent tone. In attrac¬ 
tive plastic cabinet £1 1/19/6 

We have a full range of Radio 
Parts and Accessories 

MAIL ORDERS ONLY 

PRICES RADIO 

Late of Angel Place, Sydney. 

BOX 1212, G.P.O., SYDNEY 

Est. 1922. 
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SPEAKER 


SPEAKER 

Nrv- 


TO SET OR OUTPUT 
TRANSFORMER 

~K?~ 


LOOP 


TV-A1P TRANSMITTER LOOP 


EVEN BEGINNERS CAN BUILD THIS- 


TV-HID 

(TV-Audio-Induction-Device) 

Here Is a little unit which picks up the sound from 
your television set or radio by induction from a 
loop of wire placed around the room. It will let you 
listen to your favourite program without disturbing 
others, and will let the hard-of-hearing follow the 
story without causing other listeners discomfort. There 
are no trailing cables to cause accidents. The con¬ 
struction has been specially simplified to allow the 
unit to be assembled with complete success even by 
those with no previous wiring experience. 

By Jamieson Rowe 

H AVE you found late-night TV viewing impossible be¬ 
cause the sound disturbs those of the family who have 
retired? Is someone in your home a trifle deaf, requiring 
the TV volume to be turned up to a level where others 
are caused discomfort? 

If you are bothered by either of these problems, read 
on. The unit described on these pages will let you listen 
to the sound from your radio or TV receiver with the 
rcom in complete silence and, with a slight modification, 
will allow the slightly hard-of-hearing to “boost” the volume 
to a level above that in the rest of the room. 

Admittedly, both problems could be solved by fitting 
sets of headphones to the receiver. However, this would 
mean long connecting cables “tethering” the listeners to 
the set. 

With the unit we are about to describe, the output 
of the TV or radio is fed to a loop of wire fixed around 
the room. The loop may be tacked around the skirting 
board or under the floor-boards, and does not trail along 
the floor. A switch is added to the set, to connect either 
the speaker or the loop into the circuit as required. 

The listener (or listeners) wear a miniature earpiece 
which connects to a small self-contained amplifier box. The 
box may be suspended from a cord around the neck, placed 
in a pocket or simply left on the arm of the chair. 

The approximate cost of each receiver-amplifier unit 
will be six pounds, plus a few shillings for the switch and 
loop of wire connected to the radio or television set. 

The amplifier uses three transistors, and is powered 
by a miniature 9-volt battery. It is fitted with a volume 
control, so that each listener can adjust the volume individ¬ 
ually without moving from their chair. 

The transistors used in the amplifier may be almost 
any of the common audio types. On the circuit we have 
shown the type numbers OC70, OC71, 2N406 and 2N220, 
but many others would be equally suitable. Disposals TS1 
and TS2 types would be satisfactory, as would types SFT151 
and SFT152. 

For the benefit of readers with some experience and 
interest in electronics, here is a brief description of the 
circuit: 

The signals from the room loop are picked up by a 
coil wound on a section of ferrite rod, which is connected 
to the base of transistor Ti. Thg amplified output from 
T1 is directly connected to the base of transistor T2, which 
is wired as an emitter follower. 

Owing to the configuration of Tl and T2, quite a 
high gain is realised. The high input impedance of T2 
gives a high effective load, while T2 itself provides current 
gain. Owing to the direct coupling this section of the circuit 
uses only four resistors and one capacitor in addition to 
the pickup coil and the transistors. Negative DC feedback 
provides thermal stabilisation. 

From the emitter of T2 the signals pass to the output 
transistor T3, by way of the volume control which forms 
the lower bias resistor. Negative DC feedback is again used 
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TO SET OR OUTPUT 
TRANSFORMER 


Above is the completed induction receiver in its plasiic 
box, and below the loop connections to the set . 
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EARPHONE 

SOCKET 


BATTERT 

CONNECTOR 


BLACK 


1000 ft 


LEADS 


.0I//F 

.(lOOOOpF) 


4700ft 


SWITCH 


.0033//F 
(3300pF) 


1000ft POTENTIOMETER 


Using this diagram, it should be a simple matter to wire up the receiver unit , even for those with no previous 
wiring experience. The text explains the correct way of soldering in the components , while the table below shows 
the colour coding of the resistors. The board is orientated so that the copper is underneath, with the board 
identification code on the far side below the area eventually occupied by the battery. 


PICKUP COIL 


22K 


to provide thermal stabilisation, with the 22K upper bias 
divider resistor connected to the collector. 

The output from the third transistor is fed to the 
crystal earpiece via the 0.0 luF capacitor. A small slide 
switch is used to turn the amplifier on and off, while the 
lOuF electrolytic capacitor ensures that the power supply 
impedance remains low despite battery ageing. 

The amplifier is built on a printed wiring board which 
mounts in a small plastic utility box. The board measures 
2 3-8in x 4iin, while the outside dimensions of the box are 
4fin x 2 5-8in x 1 5-8in. A bakelite back on the box protects 
the amplifier components from injury. 

We have reproduced the printed board pattern, for 
those who prepare their own boards and for the guidance 
of those who would rather copy the layout with normal 
wiring on a piece of matrix board. We in fact developed the 
unit in this form, before designing the printed wiring board. 

The pattern may also help in servicing the unit at a 
later date. It is reproduced full size, incidentally. 

To make the assembly of the amplifier unit a simple 
task even for those who have never wired a piece of 
electronic gear before, we have prepared a pictorial as¬ 
sembly sketch which shows the position, value and con¬ 
nections of all the components. Using this diagram, it 
should be possible to assemble the unit in a very short time. 

For the benefit of those unfamiliar with resistor colour 
coding, there is a table showing the coding of the various 
values used in the circuit. Note that the coloured bands on 
the resistor are closer to one end than to the other, and that 
the band closest to the end of the resistor first digit in the 
resistor value. The gold band on the resistors used in this 
circuit simply signifies that their value is within 5 per cent 
of the value indicated by the other three bands. 

Note that we have marked the plastic capacitor values 
in both micro-farads and pico-farads. This is to forestall 
any possible confusion which might arise due to the differing 
units used by various manufacturers. 

A small diagram shows the connections to the two 
common types of low-power transistor. In both cases, the 
collector lead is the one which is closest to the dot on the 
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side of the case, with the base connection in the centre and 
the emitter connection on the other side. In some cases, 
there will be a “C” on the side of the case instead of the 
paint dot. 

As may be seen in the assembly sketch, the pickup 
coil is wound on a 3 5-8in length of l-8in diameter ferrite 
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HANSEN MULTIMETERS 


accurate, reliable, economical 


MODEL FN 


Sensitivity DC 20,000 opv: AC 5000 opv. 

DC Volts 0-.28-1.4-7-35-140-350-700 

AC Volts O-1.4-7-35-140-350-700. 

DC Current 0-50uA, 0-7mA, 0-140mA 

Resistance 0-5K, 0-500K, 0-50 Megs 

Capacitance 0-0.03uF, 0-0.6uF 

Ihductance 0-5 H, 0-500 H 

Decibels —20 to +59 

Features RF Volts 0/14 RMS, 0/40 pp 

GM, Emission etc. 

Accessories EHT Probe 0/28 Kv and HV 
probe l.4Kv and 3.5Kv 

PRICE « £15-15-0 Plus Tax F.O.R. SYDNEY 



Sensitivity DC 20000 opv: AC 10000 opv. 


MODEL SM 


DC Volts 0-0.3-6-30-120-300-600 

AC Volts 0-6-30-120-600 

DC Current 0-50uA-12mA-300mA 

Resistance 0-1 OK-1.0M-10M-100M (with 



external voltage). 


Capacitance 0-0.03mfd and 0-0.6mfd 
(with external voltage). 

Inductance 0-5000H (with external 
voltage). 

Decibels —15 to +58dbm. (0/db—ImW 
600ohms). 

Features "S" meter scale. Tube emis¬ 
sion tests. 

PRICE £9-10-0 Plus Tax F.O.R. SYDNEY 

Slightly higher interstate. 


THE TWO METERS DESCRIBED ABOVE ARE PART OF A WIDE RANGE PRODUCED BY 
HANSEN. ASK FOR DESCRIPTIVE LEAFLETS OBTAINABLE FROM ANY WHOLESALER 
LEATHER CASES FOR ALL MODELS AVAILABLE 


JACOBY, MITCHELL & Co. Pty. Ltd. 


469-475 KENT STREET, SYDNEY (MA8411) 


Also at MELBOURNE: 

15 ABBOTSFORD STREET, 
NTH. MELBOURNE. 30-2491 


ADELAIDE: 

77 WRIGHT STREET. 


(LA 5117) 
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rod. As this length is not standard, a standard 8in length 
must be obtained and broken to the correct length. Do not 
try to cut the material with a hacksaw, as you will very 
likely end up with an uneven break — and in the wrong 
place! 

The safest way is to treat the rod as you would one 
made from glass. With a small three-cornered file, make a 
small groove around the rod at the correct distance from 
the end. Then simply grip the rod in both hands, with 
thumbs opposed each side of the groove, and bend. It 
should break quite cleanly. 

One standard 8in rod will make two pickup cdil cores. 

When the rod has been broken to the correct length, 
slide two 3-8in rubber grommets so that one is l-8in from 
one end and the other is 3in away (groove to groove). Then 
wind 600 turns of 30 B. and S. enamelled copper wire (or a 
size close to 30) directly onto the rod between the two 
grommets. 

We gripped the rod in a large hand-drill clamped 
in the vyce, which made the winding easier. However, the 
coil would not take too long even if wound by hand. 

Start the winding with a turn next to the grommet 
which is nearest the end of the rod, and anchor the turn 
with a small piece of cellulose tape. Leave about an inch of 
wire free at both start and finish of the winding to make the 
connections to the wiring board, and end the winding at the 
same end of the rod as the start. 

By doing this, the start and finish wires will be close to 
the appropriate holes in the wiring board. Remember to loop 
the last turn under itself so that the coil will not unwind as 
soon as the wire is released. 

The coil is fastened to the wiring board by two small 
loops of tinned copper wire which lie in the grooves of the 
two grommets. The ends of the loops pass through holes in 
the board and solder onto the copper. (One end of each loop 
is soldered to an insulated disc of copper, so that the loops 
do not become shorted turns.) 

The wires connecting the potentiometer and on-off switch 
to the board are soldered to the copper on the underside, 
without being passed through the holes. The wires connect¬ 
ing the battery connector and the earphone jack to the 
board are on the top of the board, and pass through the 
holes in the same manner as the wires of the resistors and 
capacitors. 

When soldering components to the board, be careful 
not to bend the wires too sharply or too near the component 
itself. Bend the wires in a small loop, as shown in the 
guide sketch, and pass them through the holes. Then cut 
them off about 1/8-in from the other side and bend the 
1/8-in end over so that it lies on the copper coating ready 
for soldering. 

Perform the soldering operation itself with a hot, well- 
tinned iron of the smaller variety—or at least one with a 
small bit. Use resin-cored solder wire, and hold the end 
of the solder over and touching the bent-over component 
wire. Then apply the iron for just long enough to let the 
solder form a neat “blob” cementing and connecting the 
wire to the copper. 

It is a good idea to grip the component wire on the 
other side of the board with a pair of long-nose pliers. 
The pliers will then absorb some of the heat which might 
otherwise overheat the component. 

Instead of the pliers, you can make a “heat-sink” out 


of a small alligator clip, by soldering a small rectangle of 
copper or brass to the inside of each jaw. Clipping this 
device to the component wire will then protect the com¬ 
ponent without using up one of your hands! 

Do not out the transistor leads shorter than about $in 
overall. Slip a iin length of insulating sleeving on each 
and pass the ends through the appropriate holes in the 
board. Then bend them over and solder them as before. 
The small amount of uninsulated wire on the transistor 
side of the board allows the pliers to be used as a heat sink. 

Before the board can be fitted to the box, the switch 
and potentiometer must be mounted. A diagram on these 
pages shows the holes which must be cut in the plastic to 
allow this to be done. If a neck strap is required, suitable 
mounting holes must be drilled in the sides of the box. 

The screws which pass through the two holes near the 
lower end of the box are used to mount the wiring board, 
as is the lower switch mounting screw. The latter and 
the lower screw diagonally across from it are longer than 
the third screw, and are used to hold the bakelite back 
on as well. 

To assemble the unit, screw the switch into the case. 
Use a iin long 1/8-in screw at the top, and a Uin screw 
at the bottom. Fasten the two lower screws to the case 
with spring “star” washers and nuts, with the lin screw 
below the switch and the remaining Hin screw in the 
remaining hole. Fasten the potentiometer into its hole with 
the nuts and spring washer provided—one nut and the 
spring washer on the inside, and the remaining nut on the 
outside. 

Prior to mounting the potentiometer, of course, its shaft 
should have been cut to a length of about iin with a 
hacksaw and any burrs trimmed off with a file. This will 
allow the knob to be mounted on the shaft when the pot 
is mounted in the case. 

On each of the three long screws thread a nut so that 
it is about 5/8-in from the front of the case. Then, after 
making the connections between the board and the switch 
and potentiometer, place the board in the case so that il 
sits on the three nuts. Adjust the nuts if necessary so 
that the board sits evenly in the case and does not foul the 
switch or potentiometer. The switch and pot lugs may be 
bent down if necessary. 

Three more nuts may then be threaded on the screws 
and tightened up to hold the board in the case. The 
earphone jack may then be fitted into its ho!e in the top 
of the case, and the battery connected up and fitted into 
the space provided alongside the pickup coil. 

The bakelite back, which should have two holes corre¬ 
sponding to the two long screws, is then fitted and held 
on with the remaining two nuts. The unit should then b t 
ready for operation. 


OFF 


22K 

ry-AID RECEIVER 


* 600 TURNS OF 30 B & S ENAMELLED COPPER 
WIRE WOUND ON 3f" OF i" FERRITE ROD. 

t MAY BE ALTERED TO ADJUST TONE 


Above is the cir¬ 
cuit for the re¬ 
ceiver unit. To 
the right is the 
unit inside its 
case . 
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A new concept in tape recorder design: a new standard 


in high fidelity 


This is the tape recorder which closes the wide gap 
between professional and domestic machines. Possess¬ 
ing features which lift it far above non-professional 
recorders, it is available at a price below most stereo 
machines. 

This machine has three Papst motors, separate record¬ 
ing, playback and erase heads, no pressure pads or 
tensioning pins, takes up to 25 cm. spools and winds 
2,400 feet of tape in less than 80 seconds. Hum level is 
negligible due to the use of screened heads and face 
covers, transistors and DC heated pre-amplifiers. There 
is an inbuilt amplifier and loudspeaker system for play¬ 
back of mono and stereo tapes and twin outputs are 
provided to feed to any separate stereo amplifier. This 
monitor amplifier is of real Hi-Fi quality, and has an 
output of more than 6 watts (push-pull) with very low 
distortion content. 



TECHNICAL DATA 

Speeds: 32 and 1 \ in./sec. Pole¬ 
switching Capstan drive (out¬ 
side rotor) 


3J£j| 

& 


Wow and Flutter: 0.1% RMS. max. 
measured at either 5,000 or 
3,000 c/s and including all 
sources 

Winding Time: 80 seconds for 
2,400 ft. tape 


Frequency Response: at 1 \ i/s 

40-15,000 c/s, at 32 i/s 40-12,000 
c/s within f 2/—3 dB. 



Equalisation: NARTB for Record¬ 
ing, NARTB or CCIR for play¬ 
back 





Amplifier Output: 6 watts at less 
than 1% distortion 

Signal-to-Noise Ratio: 50 dB or 


Have you seen the review in "The Gramophone"? 
(June 1962.) Reprints available on application. 

Call and see the Re vox tape recorder and range of AKC 
microphones at the Audio Centre , lower ground floor , or 
contact :— 



AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 

72 Clarence Street, Sydney. 2 0233 Ext. 386. 



jjjUg 


better 

Channel Separation: Monaural, 55 
dB or setter, Stereo at 1,000 
c/s 50 dB, at 100 c/s 50 dB, 
at 10 Kc 40 dB 


Inputs: 1. Mic. 100 uV. Imped¬ 
ance 200 ohms, 2. Radio 80 mV, 
impedance 100 K’ohm. 3 Aux. 
(Diode): 10-500 mV. with separ¬ 
ate gain contrfol 


Outputs: 1 Cathode follower out¬ 
put for each channel, 1 volt, 1 
Connection for 5-10 ohm ex¬ 
ternal loudspeaker 
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Plugging in the earpiece and turn¬ 
ing the unit on should produce a 
slight hiss as the volume control is 
turned up. If you place the unit near 
a radio set output transformer or the 
induction coil in the base of a tele¬ 
phone which is in operation, you 
should be able to hear the signals. 

If the unit is placed within 18 inches 
or so from a power transformer, quite 
a strong hum will be picked up. 

To complete the system, the room 
loop must be made and connected 
up to the set. 

We have prepared a diagram and 
circuit to show how the loop is con¬ 
nected up to the radio or TV receiver. 
The connections are quite simple and 
do not involve any “hot” circuitry 
(except in the case of AC-DC or 
“transformerless” receivers, which 
should be modified by a serviceman 
or experienced hobbyist). 

The procedure is to wire the room 
loop in series with one of the voice- 
coil leads of the speaker. A toggle 
switch is wired in the circuit so that it 
shorts out either the loop or the set 
speaker. The switch may be mounted 
on the back of the set cabinet in any 
convenient position. i 

With the switch, the user can select 
either the loop or the speaker by short¬ 
ing out the unused one. With the loop 
shorted the set will operate in the nor¬ 
mal way via the speaker, while with the 
speaker shorted the loop will operate 
and the speaker will be silent. 

As we mentioned earlier, however, the 
loop circuit can be modified so that the 
loop and the speaker may be operated 
at the same time. This will allow the 
unit to be used by the hard-of-hearing 
as a “booster” when the speaker is 
adjusted for a comfortable listening 
level for the other listeners. 


Here is a full-size reproduction of the printed wiring board pattern, for the 
benefit of those who etch their own boards. Constructors who prefer to wire. 
up the unit with the components mounted on a piece of matrix board should copy 
this layout. The small letters are to aid in construction, and also in future service . 


As shown in the supplementary dia¬ 
gram, the modified loop circuit uses a 
25 ohm potientiometer (2 watt, wire- 
wound) in place of the switch. The 
moving (centre lug) arm of the pot con¬ 
nects to the junction of the loop and 
the speaker, while the other lugs connect 


DO NOT BEND TOO CLOSE 
TO COMPONENT 


AVOID OVERHEATING COMPONENTS & 
CIRCUIT BOARD WHEN SOLDERING 


A small sketch to 
illustrate the cor¬ 
rect way of sol¬ 
dering a small 
component to the 
board. The text 
explains why a 
pair of pliers or 
a modified croco¬ 
dile clip should be 
used as a heat 
sink when per¬ 
forming the sol¬ 
dering operation. 
At left is a dia¬ 
gram showing the 
holes which must 
be cut in the plas¬ 
tic utility box . In 
addition to these 
holes, side holes 
will be required if 
a neck strap is to 
be used . The posi¬ 
tion and size of 
these will depend 
upon the type of 
strap employed . 
Core is required 
in drilling the 
plastic, as it is 
quite brittle. 


to the tw 0 leads coming from the out¬ 
put transformer in the receiver. 

The potentiometer will allow the 
speaker and loop to be adjusted for 
simultaneous operation, which the 
switch, will not do. However, with most 
potentiometers the minimum resistance 
at either end of travd will not permit 
the speaker to be completely silenced. 
As this can be a disadvantage when it 


HARBROS 

TRANSISTOR POWER 
SUPPLIES 


Any voltage to 1,000 DC 400 MA. 

Fully shielded and filtered. 
Encapsulated toroidal transformers, 
chokes, transistors, etc. 

Ex stock at manufacturers’ prices. 

Write for price on your individual 
requirements. 

B. HARDINGE & 

HEALBSVILLl, VIC. 'Phone 


A.M.P 


TRANSISTOR RADIO SERVICING 

We are now In a position to service not only 
SANYO but also SONY and other brands of 
Transistor Radios. Any brand of set may be 
brought or sent to us for repair at Customer's 
Risk, and if we can repair it. this will be done 
within 72 hours of receipt of the Radio. 
TRANSISTOR RADIO SPARES 
We have a large stock of Spare Parts for use 
in SANYO Transistor Radios. Whilst normally 
retaining these Spare parts for use in repairs 
carried out bv our SANYO Service Department 
supplies of SANYO Spare Parts will be made 
available to Transistor Radio Service Organisations 
if they are required. Price Lists will be supplied 
on request. 

We have also a large stock of SONY Spare 
Parts again for use in our Service Department. . 
but if we can supply your requirements, we will 
ao so. Please, therefore, send us your inquiries 
and SONY Spare Parts. Spare Parts 
suitable for use In other brands may be avail* 
able—send us the sample of the part you require 
and technical details, and we will advise you if 
we can supply. 

AGENTS & MERCHANTS PTY. LTD., 

9 QUEEN STREET, MELBOURNE, C.1, 
TEL: 61-2427. 
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ELEGANZIA 



A classic example of slim graceful efficiency is represented in this superb two speaker High 
Fidelity System. Its quiet simplicity of styling, its modest dimensions and its exceptionally 
brilliant performance all combine to provide the connoisseur with a truly remarkable system. 
The 12 Bass unit is unique in being the first loudspeaker in this country to employ Goodmans 
SUPRFOAM diaphragm. An L.C. crossover network transfers the electrical drive at 900 c s 
to a new, back loaded, mid-range and high frequency unit. 

SPECIFICATION 

Dimensions _27 high x 20 wide x 6* deep 

Frequency range_ 35-15,000 c s 

Power handling capacity- 15 watts 

Impedance--15 16 ohms 

Nett weight 42 lbs 

So/e Australian Agent: 

British Merchandising Pty. Ltd., 

60 Clarence St., Sydney, N.S.W. 
Phone 29.1571 



(Capital cities in all States) 
From all leading Distributors 


i''**!!* *»iV! 


I pr £7 p: 

I Please send me 
| afreecopy of the 
. Goodmans 
I High Fidelity 
| Manual. 


Name. 


Address . 
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is desired to use the induction system 
late at night, we have presented the 
switch circuit as the recommended one. 

Finally, we come to the induction loop 
itself. This should be from two to five 
turns of reasonably low resistance wire, 
tacked to the skirting board or stapled 
underneath the flooring boards. It 
could even be tacked along the top of 
the picture-rail or ornament shelf in the 
older type of home having such fix¬ 
tures, although this will reduce the vol¬ 
ume slightly as the pickup coils in the 
receiver units will be further from the 
loop. 

One way of making the loop is to 
obtain a length of three or four-conduc¬ 
tor cable of the type used in telephone 
systems. By connecting the various con¬ 
ductor ends in a suitable fashion, you 
can arrange for them to be all in series, 
giving you a multi-turn loop in a single 
plastic tube. 

However, in many cases it will be suf¬ 
ficient to obtain a length of plastic 
4 ‘figure-8” mains flex equal to the peri¬ 
phery of the room, and connect the 
ends so that one conductor is in series 
with the other. This will give a two- 
turn loop which will operate quite well 
with most radio and TV receivers. At 
the expense of extra wire a four-turn 
loop could be installed to advantage. 


'PARTS LIST* 


r~ 


1 


1 Plastic utility box, 4|in x 2£in 
x 11in, with back. 

1 Printed wiring board as per text 
and pattern. 

1 Crystal earpiece with miniature 
plug and jack. 

1 8in length of fin diameter ferrite 

j y roc ** 

1 Slide switch. 

1 Miniature 9-volt battery with 
connector and lead. 

I Small round knob. 

RESISTORS 

1 1000 ohm i watt 5 p.c. 

1 1000 ohm carbon pot. 

1 4700 ohm i watt 5 p.c. 

2 22K i watt 5 p.c. 

2 47K i watt 5 p.c. 

CAPACITORS 

1 0.0033uF 125V plastic. 

1 0.01 uF 125V plastic. 

2 4uF 6VW electrolytic. 

1 IOuF 10-12VW electrolytic. 

TRANSISTORS 

3 OC70, OC71, 2N406, 2N220, or 
similar (see text). 

MISCELLANEOUS 

Wire for loop around room, and 
either a single-pole two-way toggle 
switch or a 25ohm 2 watt wire- 
wound pot.; Small quantity of 
insulated hook-up wire; small reel 
of 30 B & S enamelled copper wire 
for pickup coil; 2 3/8in rubber 
grommets; neck strap if required; 
a few inches of insulating sleev¬ 
ing; a few inches of 18-20 gauge 
tinned copper wire; solder wire, 
resin cored; 12 1/8in brass nuts; 
4 x 1/8in screws—2 x 1£in, 1 x 
lin, 1 x f in. 


TO SET OR OUTPUT 
TRANSFORMER 


s 

/ 

SPEAKER 


I 254V [ 

VVVW-4- 


LOOP 


An alternative way of connecting the 
loop to the set, which allows the 
speaker to be used at the same time. 
Due to the small resistance left at 
each extreme of most pots, this con¬ 
nection will usually not allow the 
speaker to be completely silenced. 

A final word, to the technical types: 
The resistance of the loop, as measured 
by a normal ohm-meter, will be very 
close to its audio impedance. Thus, if 
you wish to obtain maximum efficiency 
by matching the loop fairly accurately 
to the output impedance of the set, sim¬ 
ply try various cables and the various 
series-parallel combinations of turns un¬ 
til the DC resistance reaches the cor¬ 
rect value of 2, 3.75 or 15 ohms, as 
the case may be. 

The most efficient loop, on the basis 
of ampere-turns, will be one using wire 
of relatively low resistance but with 
enough turns to make up the required 
resistance to match the voice coil wind¬ 
ing. 


'Quiet Room' 

Continued from page 9 

Performance of the anechoic chamber 
is determined by measuring the ratio of 
direct to reflected energy in decibels. In 
the Lockheed anechoic chamber this 
suppression of reflected energy is 65 
decibels in the centre of the chamber. 
This is equivalent to reducing the inci¬ 
dent power to one-three-millionth of its 
orignal value. 

In greater detail, the RF performance 
is as follows: 

1. 100 decibel shielding attenuation from 
14 kilocycles to 10 gigacycles for 
electric fields. 

2. 60 decibel shielding attenuation at 
200 kilocycles, increasing to 100 deci¬ 
bels at 10 gigacycles for magnetic 
fields. 

3. In addition, the longitudinal baffling 
design of the anechoic chamber 
creates a 16-foot-diameter “cylinder 
of silence'’ located in the centreline 
of the room that will be down 65 
decibels at RF frequencies of 200 
megacycles to 10 gigacycles. 

Large access doors and electrical hoists 
allow- the spacecraft to be wheeled from 
the factory into the chamber for its tests. 

Operation of the anechoic facility is 
the responsibility of the Systems Engin¬ 
eering Laboratory which is supervised 
by D. A. Gervln. This laboratory is part 
of the Electrical Systems Engineering 
organisation, headed by H. L. Fogel. 
Specifications for the anechoic facility 
derived by Jim Fitzpatrick of the Sys¬ 
tems Engineering Laboratory. The facil¬ 
ity was built to these Lockheed specifica¬ 
tions by Emerson and Cuming, Inc., of 
Los Angeles and Canton, Mass. 



World-famous 

miniature 

Soldering Instruments 
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NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0223, Ext 279. 

M.4M 
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University 

Offer you the 

NEW 

■ HEAVY DUTY AC-DC 

INDUSTRIAL 

MULTIMETER 

MODEL MET 


An industrial multimeter tor checking the currents in 
solenoid coils, condensers and motors up to approximately 
50 HP, suitable tor measuring line and most circuit voltages 
without the meter itselt causing a change in the operating 
conditions ot the circuit. Separate 100 ampere rated ter¬ 
minals are provided tor the two higher current ranges and 
all terminals are tully insulated with non-removable tops. 
The meter has a 3|" mirror scale and a high torque move¬ 
ment with tully-hard, polished pivots spring loaded and 
end-stopped sapphire jewel bearings for maximum shock 
resistance and durability. The meter will withstand moment¬ 
ary overloads up to ten times its full scale value. Resistance 
values as low as • I ohm can be easily read on the scale 
and power for the resistance ranges is provided by an 
internal I • 5 volt leak-proof battery type 950 which is 
easily replaced by removing the front panel. High stability 
carbon resistors, conservatively rated are used in series 
multipliers and low temperature coefficient manganin shunts 
are used for D.C. current ranges. Switch settings are indi¬ 
cated in silver lettering against a black ground. A leather 
carrying case with combined shoulder and hand strap is 
available as an extra. 




SPECIFICATIONS: 

• A.C. VOLTS: 

0- 10-50-250- 1000. 

• D.C. VOLTS: • 

0 - 10 - 50 - 250 - 1000. (500 Ohms per Volt). 

• A.C. AMPS.: 

0-0*25- 1-2-5 - 10-25- 106. 

• D.C. AMPS.: 

0-0*25 -1-2*5-10-25- 100. 

• OHMS: 0-500 (centre scale 5t) and 0-50,000 (centre scale 

550). 

• WEIGHT: 6* lbs. 

• SIZE: 8" x 6" x 3" case size. 8" x 6" x 4t" over knobs. 

• METER: Model W4 clear acrylic with 3i" mirror scale. 

• CASE: Steel. 18 Gauge. 

• FINISH: Baked grey hammertone. Black and silver anodised 

aluminium panel. 

• BATTERIES: Uses 1 standard type 950 cell. 

• INSTRUMENT TRANSFORMER used for internal A.C. 

current ranges. 

• ACCURACY: ± 2%. 

(A UNIT OF INSTROL) 



REPRESENTATIVES: 


106 BELMORE ROAD, RIVERWOOD, N.S.W. 
Telephones: 53-8758, 53-0644 (5 lines) 

Telegraphic Address: "Raquip”, Sydney 


W.A.: Atkin* (W.A.) Ltd., 

894 Hoy Street, Perth, W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, S.A. 


Keith Percy A Co. Pty. Ltd., 
Box 1478V, G.P.O., Brisbane, 

W. P. Martin and Company, 
188 Collins Street, Hobart. 

And 134 Cambridge Street, 
Launceston. 

»6/fP.6£> 


Qld. 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS 
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hi-fi 


to your 
amplifier system 


In the never-ending search for higher 
quality audio reproduction, one of 
the interesting possibilities is that of adding 
"tweeters 7 ' to your present loudspeaker system. 
This article has something to say 
about the tweeters which are currently 
available and explains what is involved 
in adding them to an existing amplifier set-up. 


By John Davidson and 
Neville Williams 


AS most readers will probably know 
^ the term “tweeter” refers to a loud¬ 
speaker which is intended expresJy to 
radiate the higher audio frequencies 
only. Depending on the tweeter and 
the particular application, this can mean 
frequencies above about 5000 cps, al¬ 
though there are plenty of cases where 
the tweeter may be required to radiate 
frequencies above about 2500 cps. 

Being intended only to handle the 
higher audio frequencies, tweeter speak¬ 
ers usually have quite small cones rad¬ 
iating directly, or small driver units rad¬ 
iating through a small horn. In point 
of fact, they must NOT be fed with low frequency energy. Not being de¬ 

signed for the large excursions involved in reproducing substantial low frequency 
energy, tweeter units can readily be damaged. Even if this were not so, their 
output would be highly distorted because of the limitations which the design 
normally places cn cone excursion. 

However, it is important to realise that a tweeter is not just any small 
speaker, simply used to radiate high frequencies. In these days of portable 
transistor radios, small speakers are very numerous, but it is very doubtful 
whether many or any of them would be suitable for use as high frequency 
transducers in specialised audio equipment. 

One essential requirement for tweeter service is that the voice coil be 
effectively coupled to the cone at high frequencies. In ordinary small speakers, 
this is seldom the case, the join, the sharp angle and the cement where the cone 
meets the voice coil former conspiring to add a significant amount of compliance, 
or flexibility, in this critical region. 

The compliance has little effect over the range of frequencies which one 
normally expects to hear from a small mantel or portable receiver, say up to 
4000cps. Above that, it has an increasing tendency to decouple the cone from 
the voice coil so that acoustic efficiency falls away. 

By attention to detail and stiffening the junction, the high frequency re¬ 
sponse can be sustained over a few thousand cycles more and some of the less- 
pretentious tweeters on the market are essentially good quality small speakers 
treated in this fashion. 

However, to sustain the response to lOKc. and above, it is usually neces¬ 
sary to obviate the compliance by using a curved cone, which merges directly into 
the voice coil former. Careful choice and treatment of the cone is necessary, 
along with such measures as the fitting of a metal dome at the centre and the 
use of aluminium wire for the driving coil itself. 

Over and above the matter of frequency response in the upper register, a 
high order of acoustic efficiency is a major requirement for a tweeter speaker. 

This is necessary because, for balanced reproduction, * the tweeter must 
deliver the higher frequencies at an acoustic level to match that from the re¬ 
maining speaker (or speakers) in the middle and lower register. If it fails to 
do so, the high frequencies are virtually attenuated and the whole purpose of 
the tweeter is largely defeated. 

The problem is accentuated by the fact that amplifier systems are normally 
provided with speakers which have bigger magnet structures and are more 
sensitive than those fitted to ordinary radio and television receivers. In fact. 
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Here is our suggestion for sepa¬ 
rately housing an add-on tweeter . 
Made from a few scraps of maple ply¬ 
wood, stained and polished, and a 
piece of gold anodised expanded 
aluminium, it can sit attractively on 
top of an existing enclosure. It is 
equally suitable for rectangular or 
"corner " enclosures, 

A typical medium quality twee¬ 
ter is this W harfedale model 
PST/4, In efficiency and per¬ 
formance it will pair with . 
medium sensitivity main speak¬ 
ers but not with the more ex¬ 
pensive heavy-duty full-range 
speakers, featuring large mag¬ 
net structures and high acous¬ 
tic efficiency. 


many of the more expensive speakers in 
current use exhibit very high compara¬ 
tive sensitivity. 

To work successfully with such speak¬ 
ers, reproducing the middle and lower 
register, a tweeter must have the highest 
possible sensitivity. This involves spec¬ 
ialised design, a high magnetic flux den¬ 
sity and, as a result, considerable cost. 

But whv use a tweeter? What benefits 
does it offer? 

The most obvious is to the user of 
an amplifier equipped only with single¬ 
cone speakers exhibiting a roll-off above 
about 5 or 6Kc. The addition of a 
tweeter (or tweeters in the case of 
stereo) can push this to the limits of 
audibility, for le s cost than might be 
involved in replacing the existing speak¬ 
ers with new double-ccne full-range 
types. 

If twin cone speakers are already in 
ure, the addition of tweeters will be 
much less important in terms of mere 
frequency response. In fact, they may 
offer no greater high frequency output 
then is already available—and adequate 
—from the tweeter cone on the main 
speaker. 

However, except in the case of the 
most refined of the multip’e cone speak¬ 
ers, there is a good chance of gaining 
an advantage in terms of smoothness in 
high frequency response and greater 
freedom from intermodulation distortion. 
This will be evident, in turn, not on 
“gimmicky” records, with lots of isolated 
percussion, but cn complex orchestral 















It's money-saving and it's FUN— 

build the best with 

WORLD'S FINEST 
ELECTRONIC 
KITS 

Do-it-yourself Heatkit test instruments make it possible to equip your electronic 
workshop with complete laboratory facilities at only a fraction of the cost of 
comparable ready-built’ equipment. And, Heathkits are so simple to build; complete 
and easy-to-follow assembly instructions with each kit make it FUN-—even for a 
beginner. 

Heathkits can be purchased on low deposit from WF, or by taking advantage of 
WF’s convenient ADD-ON PURCHASE PLAN you can acquire ALL the equipment 
you need without waiting. For full details, free catalogue, contact your nearest WF 
office. Mail orders delivered FREE in metropolitan areas of capital cities. 

HIGH PERFORMANCE 5in OSCILLOSCOPE KIT 012-E 

Gives laboratory performance at less than utility ’scope price. Vertical frequency response 
3 c/s-5 Mc/S. Exceptional sweep circuit range of 10 c/s-500 kc/s in five steps. 240V., 50 
C.P.S. supply. Price £65. 

PROBES FOR OSCILLOSCOPE: 1. CAPACITY SCOPE PROBE KIT (PK-1), price 
£4/19/. 2. SCOPE DEMODULATOR PROBE KIT (No. 337-C), price £3/10/. 


V.T.V.M. KIT V7A-E 


Measures AC volts to 1,500 volts, R.M.S. 4,000 
volts, AC, peak to peak. DC volts to 1,500 volts. 
Resistance .1 ohms to 1.000 megohms. Input resis¬ 
tance 11 megohms. 240V, 50 CPS supply. 

Price £ 17 / 19 /. 

PROBES FOR V.T.V.M. 

I• ETCHED CIRCUIT R.F. PROBE KIT (No. 307- 
CUh Extends frequency response of V-7A up to 
250 me. Price £3/11/. 

2. 30,000 t'OLT IK' PROBE KIT (No. 336) provides 
a multiplication factor of 100 on DC ranges. 
Price £4/11/. 


HEATHKIT RF SIGNAL 
GENERATOR KIT (SG-8E) 

Here’s a dependable service generator 
at low cost. Provides extended fre¬ 
quency coverage in five bands from 
160 kc to 110 me on fundamentals 
and to 220 me on calibrated har¬ 
monics. Internal 400 cps signals. 
Variable RF output to over 100,000 
uv. Prewound, precalibrated coils. 
240v 50 cps operation. Price £21/7/. 


HEATHKIT 6-DECADE 
RESISTANCE KIT (IN-11) 


Extra features for extra performance 
In this new 


HEATHKIT CONDENSER 
CHECKER KIT 


Feature and performance unheard of 
in this price range! Tests condensers 
of all types for value, leakage, shorts 
and power factor. Measures resis¬ 
tances from 5 ohms to 50 megohms. 
Capacity measurements in 4 ranges 
from 10 mmf to 1000 mfd. Direct 
reading scales — on involved cal¬ 
culations! 16 switch-selected, leakage testing voltages! 
Comparator circuit to measure “L," “C” or “R,” using 
an external standard. Measures capacity and resistance 
using internal setandards. Calibrated power factor con¬ 
trol “eye” tube indicator. 240 V 50 cps operation. 

PRICE: £33/ If/. 


(IM IE) 


Designed for laboratory 
use, this extremely accur¬ 
ate resistance decade will 
provide any resistance 
value from 1 ohm to 
999,999 ohms. You can 
add or subtract as little as 
1 ohm in critical circuits 
with i to 1% accuracy! Valuable for laboratory appli¬ 
cations such as a multiplier, shunt, substitution resistor, 
or as an arm for A.C. and D.C, bridges. Ideal for use 
with IN-21 capacitance decade where an extremely 
wide range of values is necessary for making resistance 
and capacitance networks. 

Range switches have make-before-break action for 
smooth switching without opening or shorting the 
circuit. PRICE £25/8/. 


SYDNEY; 307 Kent St. 27-1111. NEWCASTLE WEST: 
844 Hunter Street. 61-4077. WOLLONGONG: 80 
Kelra St; 2-5444 ADELAIDE: 204 Flinders St. 
233-233. BRISBANE: 13 Chester Street, Fortitude 
Valley. 51-5121. MELBOURNE: 357 Lonsdale St. 
67-8351. PERTH: Tough instrument Service Co., 
773 Hay St. 21-7767. (Prices slightly higher in W.A.J 
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$/ WARBURTON FRANKI 
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and particularly, complex choral pas¬ 
sages. 

One thing is certain, if you have a 
pair of high quality speakers and want 
to up-grade the performance of the sys¬ 
tem, it is generally a lot cheaper to add 
high quality tweeters than to follow the 
alternative course of replacing the 
speakers with something even more 
exotic and even more costly. 

Two problems follow naturally on a 
decision to add tweeters to an existing 
system: 

(1) How the tweeters will be fed with 
signal, and 

(2) Where and how they will be 
mounted physically. 

Consider first the problem of feeding 
the tweeter. 

The simplest way to feed a tweeter 
speaker, assuming a 15-ohm circuit, is 
to connect it across the voice coil leads 
to the main speaker but with a capacitor 
of 1 to 4 microfarads in series with one 
of the tweeter leads. The larger the 
capacitor, the lower the frequency at 
which the tweeter will commence to 
operate, though any value within the 
range suggested will suitably block the 
lower audio frequencies. 

If the level of the tweeter is too high, 
it can be reduced by using a 50 or 
100-ohm potentiometer or slider as a 
tweeter volume control. It is not wise, 
by the way, to “adapt” this idea as a 
means of reducing the level of the main 
speaker to match an inefficient tweeter. 
Not only is it likely to upset the ampli¬ 
fier load conditions over the important 
bass and middle register, but it will re¬ 
duce electrical damping by the ampli¬ 
fier on the main cone. 

While simple capacitor feed is com¬ 
monly used, it has the disadvantage of 
feeding high frequency energy simul¬ 
taneously to the main speaker. 

If the speaker has poor high frequency 
response, it absorbs some of the energy 
and robs the tweeter, without contribut¬ 
ing much in return. 

If the speaker has a good high fre¬ 
quency response, its output will mask 
that from the tweeter and render less 
apparent any benefit which the tweeter 
might have conferred. 

For slight extra trouble and expendi¬ 
ture, a simple cross-over network can 
be devised which will direct only the 
middle and low frequencies to the main 
speaker and only the high frequencies to 
the tweeter. As will be apparent from 
the circuit, this involves a capacitor and 
an inductor, selected to resonate at the 
desired cross-over frequency and of rela¬ 
tive values suitable for a 15-ohm cir¬ 
cuit. 

Operating into resistive loads, the net¬ 
work gives an almost “copybook” re¬ 
sult, with equal power to the respective 
loads over their intended range, but 
each receiving half power at the cross¬ 
over frequency. Under these conditions, 
optimum load to the amplifier is pre¬ 
served. 

With speakers in circuit, the curves are 
not perfect but are still good. 

While the divider network can ensure 
equal power to the speakers, there is 
no guarantee that their respective effici¬ 
encies will be the same. However, it is 
essential that the efficiency of the 
tweeter at least be equal that of the 
main speaker, a low resistance potentio¬ 
meter or slide resistor then being suffici¬ 
ent to balance the two. 

In fact, we found that the Wharfedale 
“Super 3” and the new MSP tweeter 
both worked so well with a Rola 12UX 
and a Goodman’s 12-inch Axiom — 


o+o 


CUTOUT 


0+0 


-fBAFFLE 


Above are the plans and, below, the 
picture of a pyramidal enclosure 
which can seal o f the rear of a 3-inch 
or 4-inch tweeter, if mounted inside 
a bass enclosure . Tweeters must be 
protected both from low frequency 
pressure waves and low frequency sig¬ 
nal drive. 


typically sensitive main speakers—that 
no control resistor was really necessary. 
With less sensitive speakers, either of 
the abovement oned tweeters would need 
to be cut back. 

We gave a good deal of thought to Jhe 
frequency at which the cross-over should 
take place, remembering that this was 
a general article which might be applied 
to a wide variety of. possible main- 
speaker and tweeter combinations. 

Crossover frequencies in the range 400 
to 800 cps are freely mentioned in audio 
literature but these generally refer to the 
crossover from “woofer” to “middle” 


On this curve is 
shown the perfor¬ 
mance of a simple 
cross - over net¬ 
work involving 
one capacitor and 
one inductor. The 
dotted curves are 
for purely resis¬ 
tive 15-ohm loads, 
the solid curves -io 
with typical 15- 
ohm speakers in 
circuit. 


speakers in 3-speaker systems, the 
tweeter being brought in at about 5,000 
cps. 

In a two-speaker system, the idea is 
to have the main speaker handle the 
low and middle frequencies, crossing 
over to the tweeter for frequencies which 
it can handle to advantage. These will 
certainly be higher than the 400 to 800- 
cycle region mentioned above. 

In Wharfedale literature, free reference 
is made to a tweeter crossover frequency 
of 1,000 cps—this, in connection with 
their “Super 3”. However, investigation 
indicated that, with the simple cross¬ 
over network, there would still be plenty 
of energy available to the tweeter to 
excite the cone at its natural resonant 
f.equency at about 250 cps. Similar 
circumstances could arise with other 
tweeters having small, tightly suspended 
cones. 

Discussion with Wharfedale’s Austra¬ 
lian agents indicated that a 1,000 cps 
crossover represented a minimum rather 
than an optimum figure and their sugges¬ 
tion was for something around 2,500 
cps. This suited us nicely, because the 
higher crossover meant more convenient 
values of L and C in the network. 

Accordingly, we have suggested these 
values and a nominal 2,500 cps cross¬ 
over frequency as a good all-round 
choice. 

If you have reason to go higher in 
frequency, proportionate reductions can 
be made in the capacitance and induct¬ 
ance. Remember that, to reduce induct- 
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Sales figures prove that the Rola group of 
wide-range and high-fidelity loudspeakers. 
Models 8MX, 12PX and 12UX, are easily 
the most popular with both design engineers 
and musically-minded listeners. 

This is not surprising, for their in-built 
Rola quality, sterling performance, modest 
pricing and ready availability make them an 
almost automatic choice amongst users of 
high-quality sound equipment. 

MODEL 8MX, the smallest speaker in the 
wide-range group, has been engineered 
especially for stereo systems in which en¬ 
closure size has to be kept at a minimum 
without detriment to the performance of the 
complete system. 

MODEL 12PX is the medium-priced model 
in the Rola Hi-Fi range. Its 20 watts power 


rating and wide frequency response make it 
an ideal choice for most applications. 

MODEL 12UX is the loudspeaker for the 
Hi-Fi enthusiast who will be content with 
nothing but the best. Its high power rating, 
wide frequency range and distortionless re¬ 
production make it the finest loudspeaker 
available in Australia today. 


DISTRIBUTED BY 

NEW SOUTH WALES: General Accessories Pty. Ltd., Lawrence & Hanson Electrical Pty. Ltd., Martin de 
Launay Pty. Ltd. VICTORIA: General Accessories Pty. Ltd., Howard Electrical & Radio Co., Radio Parts 
Pty. Ltd. SOUTH AUSTRALIA: General Accessories Pty. Ltd., A. G. Healing Ltd. QUEENSLAND: A. E. 
Harrold Pty. Ltd., The Lawrence & Hanson Electrical Co. (Qld.) Ltd. WESTERN AUSTRALIA: Atkins (W.A.) 
Ltd., Carlyle & Co. (1959) Pty. Ltd. TASMANIA: W. & G. Genders Pty. Ltd., Homecrafts (Tas.) Pty. Ltd. 
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ance to a certain decimal of its present 
1.0 millihenry value, the number of turns 
should be reduced to the square root of 
this decimal. 

Thus halving the capacitance, and 
halving the inductance (by dividing the 
turns by 0.7) will multiply the crossover 
frequency by 2, to 5,000 cps. It should 
never be necessary to go higher than 
this. 

A conventional paper capacitor, metal¬ 
lised paper or oil-filled type should be 
used. Electrolytic capacitors are un¬ 
suitable. 

The inductor required can be wound 
on the wooden bobbin, detailed in the 
drawing, using 7 ounces of 18 B. and S. 
or 19 SWG enamelled wire. It comprises 
two 2±in. diameter cheeks attached to 
either end of a fin. length of lin. dia¬ 
meter broom handle. A l-8in. diameter 
bolt is used to clamp the assembly to¬ 
gether. Similar materials could be used, 
providing that the same winding space 
is maintained. 

A neat job can be done by cutting 
the cheeks a little oversize, then spin¬ 
ning them down to size with the aid of 
a file and an electric drill. A quick 
sanding and a coat of paint on the outer 
faces will complete the bobbin. 

The winding procedure can be aided 
by holding the bobbin in the chuck of a 
breast drill which, in turn, is held in a 
vice. Allow about six inches of termin¬ 
ating wire to pass through a hole in the 
cheek then begin winding slowly and 
carefully so as to maintain smooth layer 
winding. A strip of paper over each 
layer will provide a new winding surface 
for the next. 

We found that 198 turns completed 
the twelfth layer and, when connected 
to a 4 mfd capacitor and audio genera- 



A simple method of feeding a tweeter, 
using a series capacitor and variable 
output control. 

tor, resonated very close to 2500 cycles. 
Cut off any remaining wire leaving about 
six inches for terminating. The end can 
then be passed through a second hole 
in the side of the cheek to prevent the 
wire unwinding. 

A major consideration, as mentioned 
earlier, has to do with the mounting 
arrangements for a tweeter. 

One idea is to mount the tweeter on 
a suitable bracket inside the cone area 
of the main speaker. This has the im¬ 
mediate advantage that no extra space 
is involved but it is practical only in 
certain cases. The main speaker cone 
must be large and deep, with no inner 
cone, while the tweeter assembly must 
be small enough to fit into place with¬ 
out masking the main speaker too seri¬ 
ously. 

Again, the design of the tweeter must 
be such that its cone will not be sub¬ 
ject to “pumping” by the low frequency 
energy from the larger cone behind it 
In general, the number of cases will 
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The circuit of a simple divider network, designed for 15-ohm speakers and 
splitting around 2500cps. Below is shown dimensions of the bobbin on which 
the inductor can be wound. Halving the capacitor value and reducing the 
number of turns to 140 would shift the cross-over frequency to about SOOOcps. 

cone must be either an open-weave, 
acoustically transparent cloth or a metal 
grille. Heavy, decorative cloth in front 
of the cone will defeat the whole pur¬ 
pose of using the tweeter. 

In this position, the tweeter cone 
MUST be protected from pressure 
waves within the enclosure set up by the 
bass' speaker. 

The problem is automatically solved 
if the tweeter has a solid metal housing 
instead of the usual open frame. Iu 
this case, the speaker provides its own 
sealing and protection, while the loss of 
cubic content within the enclosure is so 
small as to be neglected. 

An excellent example of this approach 
is seen provided by the new MSP 
tweeter pictured at bottom of the page. 
Provided you are prepared to cut the 
hole in the enclosure front, the prob¬ 
lem of fitting the tweeter ends there. 

If your choice of tweeter falls on one 
of the open-back types, and you want 
to mount it inside the enclosure, then a 
small box or compartment must be fit¬ 
ted around the rear. This raises a secon¬ 
dary problem. 

In most cases, space inside bass en¬ 
closures is already at premium, few 
enthusiasts being in the position where 
they can be over-generous with enclosure 
volume. The smaller the enclosure, the 
less one can afford to intrude into its 
internal dimensions. 

With enclosures less than three or 
four cubic feet, any intrusion is likely 
to be unwise. From four to seven cubic 
feet some intrusion might be tolerated, 
but it must be kept to a minimum. 
Above seven cubic feet there is no 
special problem. 

Since most of the enclosures in use 
will be in the “under seven” class, the 
requirement is to contrive a box around 
the rear of the tweeter, which will have 
as little external bulk as practicable. 
One idea, as pictured, is based on sug¬ 
gestions in Wharfedale literature. It 
will take either the three-inch or the 
four-inch unit. 

The box can be made from stout 
cardboard, fibre board or 3-16in ply¬ 
wood, cut and glued together as in the 
drawing. Wharfedale suggest that this 
type of rear box should have sloping 
sides, as indicated, and be lined internally 
with a layer of felt. They further sug¬ 
gest that holes or slots be provided 
around the periphery of the speaker, but 
still within the confines of the box, to 
relieve rear cone pressure and allow 
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be quite limited, where this arrange¬ 
ment is practical. 

A second possibility is that of mount¬ 
ing the tweeter inside the main enclosure. 
If this is done, it should be placed high 
up, at approximate ear level. Unfor¬ 
tunately. to fit a tweeter to an existing 
enclosure will often mean removing 
some of th« trim and peeling back the 
front cloth, so that the requisite hole 
can be made in the baffle face. The 
hole should correspond to the active 
cone area, be dressed into a slight bell- 
mouth taper and painted over in flat 
black before the trim is restored. 

Note that the material in front of the 



A new Australian-made tweeter just 
released by MSP. It has high sensiti¬ 
vity. and is much cheaper than the 
imported tweeters. Its special curvi¬ 
linear cone gives good response to 
10Kc., tapering gradually above this. 

It represents outstanding value. 

























































WATER PURIFICATION 


Since tap-water contains sedimentary, organic and inorganic impurities it needs intensive 
purification before it can be used in an electronics factory, for example, for picture tube screen 
settling or in transistor manufacture. 

A continuous-treatment water purification plant has been developed at A.W.V. in which 
initially chlorine is used to destroy slime-forming organisms and sediments are removed by 
coagulation and settling. The treated water is then passed through sand filters to remove suspended 
particles and through activated carbon filters to remove free chlorine. Inorganic salts are then 
eliminated by means of mixed-bed ion-exchange equipment. 

The degree of purification obtained in the A.W.V. plant is such that the greatest metallic 
impurity is less than one part in ten million, total solids are less than one part in a million and the 
water is virtually an insulator—the resistance between opposite faces of a one centimetre cube is 
from five to ten megohms! 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. • SYDNEY • MELBOURNE • ADELAIDE • BRISBANE 
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AWV CONTINUOUS-TREATMENT WATER PURIFICATION PLANT 




























radiation of such sound as may diffuse 
from the rear-of-cone area. 

Air leaks between the box and the 
enclosure can be avoided by glueing a 
layer of felt around the front edge be¬ 
fore screwing it into position. Leads 
from the tweeter voice coil will need to 
pass through the box, and care should 
be taken that the seal is preserved. 
Plasticine might help in this connection. 

The network components to serve an 
internally mounted tweeter can be 
secured inside the enclosure. If a treble 
level control is desired it could also be 
mounted internally and preset, or take 
the form of a potentiometer, mounted 
so that its shaft is accessible at the rear 
of the enclosure. 

In many cases, readers may hesitate 
to break into their existing enclosure, 
either because of its construction or its 
already limited dimensions. As a guide 
to readers in this position we devised 
and built up the functional but decora¬ 
tive tweeter housing pictured at the head 
of the article. It will take either of the 
Wharfedale tweeters mentioned earlier, 




Shown here are the' constructional details of the enclosure pictured at the 
head of the ai tide. The rear and sides are deliberately left open to permit 
the high frequency sound to radiate and reflect as it will. Shown in the 
enclosure is the Wharfedale "Super 3." With a sensitivity to match that of 
high quality main speakers, its response extends to about 20kc. 


along with the divider components. 

There is ample room, of course, for 
the very compact new MSP tweeter. 
Using it, the enclosure could be scaled 
down somewhat without altering its 
suggested shape. 

In point of fact, the MSP tweeter is 
so compact and keenly priced that it 
opens up the immediate possibility of 
using two of them in each treble en¬ 
closure, angled to give somewhat wider 
sound dispersion. We doubt whether 
the mismatch occasioned by connecting 
them in parallel would be significant, 
particularly, as would be likely, if the 


level potentiomenter needed to be turned 
back somewhat. 

The add-on tweeter enclosure, as 
detailed in the drawing, uses fin ply¬ 
wood throughout. Two pieces measur¬ 
ing 9$ x 5iin, with the corners trimmed 
at 45 degrees to form a hexagon, are 
used for the top and bottom. The baffle 
is 5 x 4iin and is chamfered along both 
vertical edges. Both rear sides measure 
31 x 4±in. 

To allow the expanded aluminium to 
be held in place it was necessary to 
make a saw cut along all of the forward 
inside edges about iin from the front. 


using plastic wood to fill where the cuts 
overrun the edges. The baffle is set 
back from the front edge by about 
3-16in to allow for the expanded 
aluminium. 

Our assembly procedure was to screw 
the bottom to the vertical pieces, then 
glue the top in position. After drying, 
the edges were trimmed and sanded, 
then the bottom was removed and the 
pieces prepared for staining and polish¬ 
ing. The end grain which forms the 
outline of the expanded aluminium has 
been given a few coats of brown paint. 

The expanded aluminium when trim¬ 
med and flattened at the edges will slide 
into the saw kerfs prepared and the 
tweeter and network components can 
be mounted in position. A connector 
strip along the rear provides a suitable 
termination for the input leads from the 
amplifier and the leads to the bass 
speaker. 

The bottom can then be screwed into 
position, taking care to guide the lower 
edge of the aluminium into the saw 
kerf. 

NOTE: Information in the article 
applies only to 15-ohm speaker systems, 
being more or less the accepted stand¬ 
ard for current high fidelity amplifier 
systems. Few, if any, high performance 
tweeters are available with lower im¬ 
pedance voice coils. 


MODEL ROCKETRY 

The new space age hobby 


Imagine the thrill of pushing the firing switch 
and watching a rocket you have built roar 
skyward in a cloud of smoke, leaving a 
vapour trail as it shrinks into the blue. 
Then at the apex of its flight, a parachute 
blossoms out, returning the rocket to the 
earth undamaged, ready for another flight. 
This is model rocketry at its best. You can 
participate in this new space hobby, simply 
by sending for our new illustrated rocket 
supplies catalogue. 

'■■■■■'MAIL COUPON BiLOW mmmmmmm ' 
To MODEL ROCKETRY, 173 WATTLE ST., 
BANKSTOWN, N.S.W. 

Please send me your new 1963 Rocket 
Supplies Catalogue. 1 have enclosed 2/9 to 
cover costs. 

Name .... 

Address ...... 

.... R.T.VIO. 
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INSULATED POWER RESISTORS 

Now made in Australia! 


0*032 


pV' 




-If""- 


o 


.tf i 

HiAX.DSr*' 


This range of Insulated Power resistors is intended to 
replace the smaller size of cement coated wirewound 
resistors. The remarkable reliability of Metox resistors has 
been confirmed by the use of some millions in radio and 
television receivers over the past years. 



DESIGNATION 

MAXIMUM LENGTH 

POWER 

RATING 

RANGE * 
OF VALUES 

F32 

|| inches 

4 Watts 

20 il to 25K 

F33 

1 finches 

6 Watts 

30 a to 39K 

F34 

1 ||inches 

8 Watts 

40a to 56K 

F35 

2 finches 

10 Watts 

50A to 68K 


•Values down to I0n, 15a, 20A and 25H can be supplied on types 
F32 to F35 respectively to special order. 

TOLERANCE:.The normal manufacturing tolerance is ±5% 

but other tolerances are available to special 
order. 


STABILITY: 


. After’ twelve months storage the average 
resistance change is less than 2% 


STABILITY 
UNDER LOAD: 


There is less than 3% change in ohmic value 
. after 1.000 hours operation at full rated power. 


TEMPERATURE 

COEFFICIENT: 


Less than ± 0 035 % per °C. 


DIELECTRIC 

STRENGTH: 


. 600 volts r.m.s. 


OVERLOAD The Application of ten times the rated load 

PERFORMANCE: .... for five seconds results in a resistance change 
of less than 2%. Typical resistors change less 
than 0-5%. 


MAXIMUM SURFACE 275°C. This limitation is due entirely to the 

TEMPERATURE:.nature of the insulating coating. The ambient 

temperature should be restricted to a maximum 
of 100°C. 

VOLTAGE The maximum voltage which may be applied 

LIMITATION:.end to end of the resistor is determined by the 

permissible power which the resistor can 
dissipate. 
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Other Welwyn products: 

• Insulated High Stability and Panclimatic Carbon Resistors 

• Miniature Metox Resistors 

• High Voltage and High Value Resistors 

• Wire Wound, Carbon and Toroidal Potentiometers 

• Vitreous Enamelled and Cement Coated Wire Wound Resistors 


0 20 40 60 80 100 

AMBIENT TEMPERATURE (oC) 

THE WELWYN power oxide resistor is a medium power 
component which gives outstanding performance under 
all conditions. It has been designed specifically for use in 
domestic radio and television receivers, but its inherent 
properties lend themselves to use in many other appli¬ 
cations where a low cost resistor of great reliability is 
required. The range of resistance extends to values higher 
than are available in wirewound resistors of similar size. 

The resistance element is composed of a metal oxide 
which is bonded to a porcelain rod at red heat. This pro¬ 
cess results in a resistor which is extremely rugged both 
electrically and mechanically. In the uncoated form the 
resistance element is very highly resistant to mechanical 
damage and to the effects of moisture. The coating of 
silicone cement which is applied over the body and caps is 
intended to provide an insulating cover rather than to pro¬ 
tect the element. The thickness of the coating is such as to 
withstand a potential in excess of 600 volts r.m.s. between 
the resistor and a body in contact with the surface. 

Connection to the resistance element is made through 
silver plated end caps which ensure a low contact resis¬ 
tance and freedom from noise. The terminal wires are 
securely attached to the end caps before they are assem¬ 
bled and considerable force is required to detach them 
from the caps. The leads are hot dip tinned in order that 
the resistors may be readily soldered into circuit. The low 
weight of the resistor enables it to be supported by means 
of its terminal wires. 

The graph appearing above shows the amount of de¬ 
rating which will be necessary when these resistors are 
operated at ambient temperatures above 40°C. 

Because of the type of construction adopted for these 
resistors the reactance is kept to a low level. The effects of 
inductance and self-capacitance can be neglected when 
used at frequencies up to 10 Mc/s. 

Comprehensive tests have proved that operating these 
resistors under the most arduous conditions will not 
cause failure. 



ELWYN 

ELECTRICAL 

COMPONENTS 


Obtainable from your 
usual wholesaler or 


WELWYN ELECTRIC (AUST.) PTY. LTD. 

588 Little Collins St., Melbourne. Telephone: 62 3191 
Branches in Sydney and Adelaide 
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At the left of our illustra¬ 
tion is the new thermi¬ 
onic diode noise gene¬ 
rator, the unit on the 
right being the silicon 
diode model. Both are 
useful for making receiv¬ 
er front-end adjustments, 
but only the thermionic 
model can give actual 
noise-factor figures. 


Thermionic, Crystal Diode 

NOISE GENERATORS 


As a logical progression from last month's article on receiver noise we 
present the constructional details of two simple noise generators. One 
uses a special thermionic noise diode and is capable of giving "noise 
factor" figures for receivers operating as high as 220Mc. The other uses 
a silicon diode and, although it cannot be used for actual noise meas¬ 
urements is useful as an aid in adjusting receiver front-ends for best 

signal/noise ratio. 

By Keith Jeffcoot 

T HOSE who read last month’s article 
will recall our mention of the “tem¬ 
perature limited diode” as being an ideal 
device for obtaining “noise factor” mea¬ 
surements on a receiver. Over the years 
there have been available quite a num¬ 
ber of special noise diodes and, in fact, 
our issues of June and July, 1950, fea¬ 
tured a noise generator incorporating one 
of these devices. 

Although this early generator had 
quite a high noise output, the frequency 
range over which it was useful was 
somewhat limited, mainly because of the 
physical size of the valve. In the unit 
we used a type A1468 noise diode, the 
lead lengths and internal capacitance of 
which did not permit accurate measure¬ 
ments to be made above about 50Mc. 

In recent years, new types of noise 
diodes have been introduced, which are 
considerably smaller than this early ex¬ 
ample and, as a consequence, it is now 
possible for the home constructor to pro¬ 
duce a noise generator which can be re¬ 
lied upon for accurate readings up to 
and including 220Mc. 

In our new calibrated noise generator 
we made use of the VHF noise genera¬ 
tor diode type A2087. This valve has 
the familiar B7G base and an envelope 
which is physically about the same size 
as the 6AU6. With an anode voltage 
of approximately 100 volts, the anode 
current of this valve will vary between 
0 and 20mA when the filament voltage 
is varied between 0 and 4.3 volts AC. 

This means that maximum noise factor 
figures between 13 and 20.9 db can be 


simply a power supply which 
supplies a variable alternating 
voltage for the filament of the 
diode and a rectified voltage 
for the plate. There are, 
however, some points about 
the circuit which might bear 
explaining. 

Variation of the filament 
voltage is accomplished by means of a 
10-ohm wire-wound potentiometer in¬ 
serted in one leg of the filament leads. 
In order to limit the maximum voltage 
which can be placed on the A2087 fila¬ 
ment, a 2.7 ohm fixed resistor is insert¬ 
ed in the series with the other filament 
lead. 

With a filament voltage of 4.3 volts, 
the saturated anode current of the A2087 
is 20 mA. At this current the life of 
the valve is approximately 100 hours. 
If the filament voltage and anode cur¬ 
rent are increased beyond these limits; 
not only can the valve’s noise output no 
longer be accurately calculated, but its 
life would be drastically shortened. The 
2.7 ohm resistor ensures that, when the 
10 ohm pot. is set to minimum resist¬ 
ance, the voltage on the filament of the 
diode will not exceed 4.3 volts. 

The dual set of RF chokes and 
lOOOpF bypass capacitors in the filament 
lines are placed there to prevent elec¬ 
trical noise from the power mains from 
passing to the filament of the diode, and 
obtained on receivers having input im- thence into its output circuit. It can be 
pedances between 50 and 300 ohms. appreciated that, if allowed to pass, this 
From the circuit of our calibrated gen- noise would affect the calibration ac- 
crator it can be seen that, basically, it is curacy of the instrument. 
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bracket tor the noise diode can be clearly seen in this rear view of the unit . 
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CATALOGUES and leaflets on any of the above products will be forwarded on request. 
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175 PHILLIP STREET. SYDNEY. UNITED 

RADIO DISTRIBUTORS PTY. LTD. 2B-37U. 
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LOW PRICED 


VAREO-GRAM RANGE 


Designed to meet the demands of people who enjoy 
FINE SOUND REPRODUCTION, the 1964 range of 
Vareo-gram Stereophonic equipment is compact, 
pleasingly designed and finished in a high gloss. 

The HI-FI DIAMOND COMPACT-GRAM It available with Twin-Two or, 
as illustrated, Twin-Four Mono/Stereo Amplifier, with a choice of 4 Turn¬ 
tables (Dual 200, Dual I007A, Labcraft 573, or Labcraft 605)—all fitted 
with Diamond Stylus. Measuring only I7"xI7 , /i"xM" (with lid closed), it 
is available in beautifully hand-crafted timber cabinets of Maple or 
Walnut. Complete with twin-matched Thin Line Speaker Enclosures 
(MSP 50081, Bronze 8” Wharfedale or Richard Allen Golden 8), it 
retails from as low as £128/2/8. 

Write for complete price list and literature. 




Hi-Fi 5219 TWIN-FOUR Mono/Stereo Amplifier. Specifications include—Frequency 
Response: 20 to 20.000 c/s at plus and minus Idb. Sensitivity: 120 millivolts. 
Output Terminal: 15 ohms. Valves 2-EF84, 20A8I diodes, 2-EM84 indicators, 
2-In 1753 silicon diode rectifiers, 2-EL84/4BQ/5 output pentodes. It measures 
8 9/18" x 5 3/14" — lags 
5/14". Retail price £44/10/- 
inci. tax. 


HJ-En 5218 PARTYMASTER TWIN 2 Mono/Stereo Amplifier. Suitable for crystal 
pickups, this model features book shelf styling. Specifications include — Fre¬ 
quency response 40 to 12,000 c/s at plus and minus Idb. VaJves 2-4GW8, Selenium 
Full Wave Bridge Rectifier. Output Terminal 15 ohms. Sensitivity: 100 millivolts. 
Dimensions 15" x 3 5/8" x 7 1/8" plus removable legs. £31/10/- ind. tax. 
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HI-FI 5213 STEREO 
AMPLIFIER 

8/8 Amplifier with Tuner in Chassis 
form. l9">r a sSft N .£54/19/- 


HI-FI 5175 MANTEL RADIO 

Luxurious 5-valve Mantel Radio in Rose¬ 
wood, Maple Mahogany, Blond or Wal¬ 
nut that doubles as a Tuner for your 
High-Fidelity System or an Amplifier 
for record playing •••• £19/15/- inc. tax. 


HI-FI 5140 TUNER 
UNIT 

Vernier Dial Drive 5»/ 2 "*5 M x4 M . £20/10/-. 
Hi-Fi 5174 with power supply, £23/13/6. 


BAKERS' SPEAKERS 

World-famous Bakers 
Selhurst — 13 models 
ranging from 8" at 
£ 14/9/-, to 15" at 
£42/13/4 incl. tax. 
Junior de luxe 2, 40— 
20.000 c/s £19/3/4. 

12 * Ultra de luxe, 20 
—20,000 c/s £34/9/-. 
15" Auditorium Mark 
2, 20 — 20,000 c/s 

£42/13/4. 


ARMS, HEADS AND 
TURNTABLES 

A clearance range of equipment in¬ 
cluding DECCA and NEAT Arms. The 
Neat arm is a Super Special at £3.10.0 


STYLI 

Australia's top sell¬ 
ing range. Madding 
Diamond and Sapphire 
Styl! are fully guar¬ 
anteed and produced 
to Hi-Fi specifications. 
They are available in 
four classifications — 
Standard, LP Mon¬ 
aural or Stereo, Stereo 
—to suit a wide range 
of record-playing equip¬ 
ment. 


HI-FI S16S TWIN TEN AMPLIFIER 
with S110 PRE-AMPLIFIER 
True 10 watt per channel stereo amplifier— 
high performance, low distortion plus versa¬ 
tile control unit with low distortion, wide fre¬ 
quency response.£90/10/6 


HI-FI 5115 AMPLIFIER 

10 watt Monaural Power Amplifier plus 
Crystal Pickup Control Unit £38,2.0 
For Stereo, two complete Kits £68.10.0 


REXON 

Fully imported—cleans records auto¬ 
matically and electrostatically whilst 
playing. Substantially improves fidelity, 
lengthens record and stylus life, 46/6 
incl. tax. 












































The basic circuit of our thermionic diode noise generator is quite simple, 
although some points, such as the grounding of the HT positive line, may 
appear a little unusual at first . 


The HT supply for the anode of the 
diode is simple and basic. To saturate 
the diode at all filament temperatures, a 
plate voltage in the order of 100 volts 
or higher is required. Once the diode is 
saturated, slight changes in plate voltage 
do not produce corresponding changes 
in plate current and elaborate filtering is 
not required. 

To satisfy these requirements we used 
a standard transformer which supplies 
150 volts at 30mA and 6.3 volts at 1 
amp. Half-wave rectification was used 
with a silicon diode. Filtering consists 
of a dual 16mfd capacitor, the two sec¬ 
tions of which are wired in parallel to 
give 32mfd. A 10K, 3-watt resistor 
wired in parallel with the electrolytic 
provides protection against accidental 
shocks when the unit is switched off. 

The 100-ohm. 1-watt resistor in series 
with the silicon diode prevents excess 
current from passing through the diode 
when the unit is first switched on and 
the 32mfd capacitor is being charged. 

Note that the positive side of the HT 
supply is connected to chassis in our unit 
and, although this may seem a little 
unusual, it is necessary to suit the out¬ 
put circuit, one side of which must be 



The layout and wiring of components 
around the socket of the noise diode 
is quite critical and this photograph, 
looking straight down on the chassis, 
should assist in placing the compon¬ 
ents correctly . 

grounded. The negative of the supply 
returns to the filament of the diode. 

In our earlier article on noise and 
noise generators we stated that the actual 
noise output from the diode was propor¬ 
tional to the anode current and the value 
of resistance across which the noise was 
developed. This being the case it becomes 
necessary to provide fairly accurate 
metering of the diode anode current and 
the value of the output resistance must 
be known. 

The resistance problem was solved by 
using a NON-INDUCTIVE carbon 
resistor of 1 per cent tolerance and 70 
ohms resistance as the anode load. This 
value will, of course, only be suitable 
for receivers having 70 ohm co-axial 
inputs and would need to be changed if 
a receiver having an input impedance 
other than 70 ohms were being tested. 


Since most receivers with 70 or 50 ohm 
input impedances would have link coup¬ 
ling from the aerial coil to their input 
terminals it is necessary to ensure that 
this link would not short out the 70 
ohm resistor and this is taken care of 
by the series-connected .Olmfd capacitor 
in the output circuit. 

Measurement of the anode current was 
accomplished by placing a 1.0 mA meter 
together with a two-pole three-position 
switch and suitable values of shunt 
resistors in series with the negative lead 
of the HT supply. The meter covers 
three ranges of 0-1, 0-10 and 0-20mA. 

In the case of our unit, the meter we 
used had a resistance of 100 ohms and 
the shunts are calculated to suit this 
resistance. If a meter having a different 
order of resistance is used it will be 
necessary to re-calculate the value of 
these shunts. The correct method of 
doing this is to divide the meter resist¬ 
ance (in ohms) by the desired multiplica¬ 
tion factor minus 1, the answer being in 
ohms. 

The use of a three-position two-pole 
switch in the wiring configuration we 
have used ensures that the switch con¬ 
tacts do not form a significant part of 
the meter shunt resistance and so affect 
the accuracy of our readings. For our 
shunt resistors we used 1 per cent toler¬ 
ance carbon resistors which were speci¬ 
ally chosen (by means of an accurate 
bridge) for value. For the home con¬ 
structor we would recommend that pre¬ 
cision wire-wound shunt resistors be 
obtained. 

Earlier we mentioned that the life of 
the diode at 20mA of anode current was 
approximately 100 hours. At 5mA of 
anode current the average life will be 
1,000 to 2,000 hours which, although 


HITACHI 

FULLY GUARAMTEED 



RECEIVING TUBES 

QUALITY CONSCIOUS manufacturers 
and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 
. . each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 
Sole Australian Agents 
ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street. 

Prahran, Victoria. Phone 51-6342. 

Sydney Branch: 

523 Old South Head Road, 

Rose Bay, N.S.W. Phone MA4006. 
Representative all States of Australia. 
PERTH: TISCO, PHONE 21-9767. 
BRISBANE: TISCO, PHONE 91-4461. 
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Transformers and chokes for every requirement! 


3FERGUSON, 



Ihhh n 


STEP 

DOWN 


TRANSFORMERS 


FERGUSON TRANSFORMERS' RANGE OF STEP-DOWN TRANSFORMERS /\RE DESIGNED TO COVER 
THE WIDEST RANGE OF VOLTAGE AND VOLT-AMPERE RATINGS FOR ALL REQUIREMENTS. 


TYPE 

No. 

PRIMARY 

VOLTS 

SECONDARY RATING 

OUTLETS 



SOLDERING IRON TRANSFORMERS 

Insulated ? 



Tap-changing plug on secondary 

Terminals 

TS7/20 

240 

5, 6 or 7V-20 Volt-amperes 


TS8/30 

240 

6, 7 or 8V-30 Volt-amperes 

Two 

TS12/40 

240 

10, 11 or 12V-40Volt-amperes 




12V STEP-DOWN TRANSFORMERS 

Terminal 

Taps 

TS12/12 

240 

12V, Tapped 8V, 4V-1A 

Four 



32V STEP-DOWN TRANSFORMERS 

2-Pin 

Polarised 



Enclosed in pressed steel covers 

Socket 

TS32/60 

240 

32V-60 Volt-amperes 

One 

TS32/125 

240 

32V-125 Volt-amperes 

One 

TS32/200 

240 

32V-200 Volt-amperes 

One 



*Enclosed in steel cases 


TS32/125A 

240 

32V-125 Volt-amperes 

Two 

TS32/200A 

240 

32V-200 Volt-amperes 

Two 

TS32/500A 

240 

32V-500 Volt-amperes 

Two 

TS32/750A 

240 

32V-750 Volt-amperes 

Two 

rS32/1000A 

240 

32V-1000 Volt-amperes 

Two 



115V STEP-DOWN TRANSFORMERS 

2-Pin 



Enclosed in pressed steel covers 

Sockets 

TS115/30 

240 

115V-30 Volt-amperes 

One 

rsi15/60 

240 

115V-60 Vo«t-omperes 

One 

TS115/100 

240 

115V-100 Volt-amperes 

One 

TS115/150 

240 

115V-150 Volt-amperes 

One 

TS115/200 

240 

115V-200 Volt-amperes 

One 

TS115/300 

240 

115V-300 Volt-amperes 

One 



Enclosed in steel cases 


TS115/500 

240 

115V-500 Volt-amperes 


TS115/750 

240 

115V-750 Volt-amperes 

One 

TS115/1000 

240 

115V-1000 Volt-amperes 

*+ See note| 



240V STEP-DOWN TRANSFORMRS 

2-Pin 

Sockets 

TS240/200 

240 

240V-200 Volt-amperes 

One 

• + An additional Outlet may be fitted as an extra. 

i; i r/ ; 1 

* All 32V "A" 

type ore fitted with 6ft of 3 core flex and plug. 

/Ili I 

All are fitted 

with outlet 

plug(s). 





THE COMPLETE RANGE OF STEP-DOWN TRANSFORMERS HAVE BEEN MANUFACTURED TO CONFORM TO THE 
REQUIREMENTS OF SPECIFICATION C126 AND ALL LOW VOLTAGE UNITS HAVE BEEN APPROVED BY SUPPLY 
AUTHORITIES AS MEETING THIS SPECIFICATION . 

Available from all leading suppliers throughout Australia. 

MANUFACTURED BY 


TRANSFORMERS PTY. LTD. 


331 HIGH STREET, CHATSWOOD, N.S.W., JY0261 


-Keith Percy & Co. Pty. Ltd. 
Waterloo St., Newstead. 2-1757. 


INTERSTATE AGENTS Brisbane 

Melbourne—A. H. Nicholls A Co. 

22 Elizabeth St., East Bentleigh, XU 4252. 

, % ■ Perth—Athol M. Hill 

A eaide 7^; e ^* , s t t hew 8 702| Durham House, 842 Hay St. 21-7861. 

PLEASE SEND FOR A FREE FERGUSON CATALOGUE 
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MASTER ELECTRICS ra. lid. 


A WHOLLY OWNED 
SUBSIDIARY OP 
MOTOR SPARES 
LTD. 


Stereo Amplifiers, cabinets and 
parts, build up your own stereo 
outfit using a selection of the following parts: 


STEREO EQUIPMENT 



LINMARK YA 130A 

Stereo Amplifier, giving 7 watts (American) 
per channel. For technical details see page 
52 “Radio and Hobbies/’ August. 1963. 
Price of the unit, £19/19/0, including sales- 
tax. 

* Write tor your tree copy of 
Test Equipment Booklet . 


9 w 
m & 

' iSlP5 

RECORD PLAYER WITH 
AMPLIFIER 

3-speed motor, with automatic start, good 
quality pick-up with crystal cartridge and 2 
stylH. Case in wood covered with vynex. Very 
attractive appearance. Price only £10/16/0. 



. > 


HIOKITH-J30 MULTIMETER 

A very useful meter at a reasonable price. 
Sensitivity on AC volts. 2000 ohms per volt. 
Sensitivity on DC volts, 4000 ohms per volt. 
Ranges AC volts 0-10, 50, 250, 500, 1000 
DC volts 0-10, 50, 250; 300, 1000. DC cur¬ 
rent 0-250 micro amp, 10 ma, 250 ma. Ohms 
0-5000 ohms, 500,000 ohms. Inductance: 
10H to 1000H. Capacity: 250 pf td .1 mfd. 
Decibels: —20 to +22 to +36. The front 
panel is made of black bakelitc and the case 
is metal. The dimensions are 5 x 3 Vi x 
IV4 inches. Weight 17oz. Price is £3/6/3, 
Plus 12Vi per cent Salcs-tax or £3/14/6, in¬ 
cluding tax, plus freight. 

Hfoki TH-P60 pocketsize Multimeter. Size 
only 2TA x 4 x 116 in bakelitc case. Sen¬ 
sitivity 2000 ohms per volt. 

Ranges: 0-5, 50, 250, 750, AC volts. 

0-5, 50, 250. 750 DC volts. 

0-250 ma DC current. 

0-100,000 ohms resistance. 

Price only: £2/10/6, plus 12V4 per cent 
sales-tax. Total £2/16/3, plus freight. 



PIONEER SMB160 
STEREOMASTER 

A really high fidelity stereo amplifier with 
2—BC tuners and 1 SW tuner. 

Specifications: 12 valves -4. -6BM8, 2-6AV6 
2-6BA6, 2-6BE6, 1-5AR4. 1-6GE12. Each 

channel uses 2-6BM8 valves in push-pull giv¬ 
ing maximum output of 9 watts per channel. 
18 watts total. 

Frequency Range: 20 to 20.000 C/S plus or 
minus 1DB. 

Voltage Gain: 42 DB. 

S/N Ratio: 60DB. 

Residual Noise: Below 3MW. 

Cross Talk: 5ODB/1O0O C/S. 

Input Terminals: Phono (Crystal), Input 80 
MW for Max. Output. Aux. Input 80 MV 
for Max. optput. 

Output Terminals: 16, 8 and 4 ohms on each 
amplifier. 

Tone Control: Separate Treble and Bass con¬ 
trols are provided giving range as follows:— 
50 C/S plus or minus 12DB. 

10,000 C/S plus or minus 12 DB. 

Two separate radio tuners arc incorporated 
to operate on the broadcast band and en¬ 
able the reception of 2 stations broadcasting 
a stereo program. In addition a S.W. tuner 
covering 3.8 to 12MC/S is provided. This 
is a really high quality amplifier which can 
be heard In our showrooms at Melbourne. 
Price is only £50/14/5, plus sales tax, a 
total of £63/8/0. 

Pioneer SMB161 similar to above with pre¬ 
amp to enable moving coil pick-up to be 
used and having 11 watts output, 22 watts 
in all. 

Price only £59/6/3, plus 25 per cent sales- 
tax, for a total of £74/2/10. 



FOUNTAIN INTERCOM. 
SYSTEMS 

These arc of rugged construction in metal 

cases and can be highly recommended for 
use in factories, hotels, garages, etc., where 
really reliable and efficient unit is required. 
The following models are available for im¬ 
mediate delivery. 

TIC2. 2 Unit. £12 10 0 

TIC4. 4 Unit .. .. .. £25 16 0 

T1C7. 7 Unit £34 10 0 

Dealers please write for Trade List. 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be 
Included with order. 



CABINET 


A specially designed cabinet suitable for in¬ 
stalling either the SMBI60 Pioneer or the 

Linmark YA130 with provision for a record- 
player or changer unit to be fitted and also 
with record storage compartment. Finished 
in polished maple. 

Price only £18/3/0, plus 25 per cent sales- 
tax. Total £22/13/9. 

The following speakers are suitable for use 

with these amplifiers. 8-inch twin cone, 
£3/0/3, plus 25 per cent salcs-tax. Total 

£3/15/4. 

12-inch Twin Cone, £4/2/8, plus 25 per 

cent sales-tax. Total of £5/3/4. 



POLISHED MAPLE VENTED 
ENCLOSURE 

For 8In Speakers, £12/2/0, plus 25 per cent 
sales-tax. Total £15/2/6. 

C528A Hi-Fi 8-inch Speaker in vented en¬ 
closure. £14/8/9, plus 25 per cent sales- 
tax. a total of £18/0/11. 

Pioneer CS12A Hi-Fi 12-inch speaker in vent¬ 
ed enclosure. £42/12/6, plus 25 per cent 
sales-tax. Total of £53/5/8. 

Record Player Units and Record Players are 
available. 

Labcraft 573 Turntable and Pick-up, 
£23/10/0. 

Well-known English Record Changers. 

Mono, £7/10/0, plus 25 per cent Sales-tax. 
Stereo. £9/0/0, plus 25 per cent Sales-tax. 
Please write for more details If required. Full 
range of cartridges and stylil available. Leaf¬ 
lets available on request. 



MINI COM. 

INTERCOM. SYSTEMS 

An inexpensive talk-back system with tran¬ 
sistor amplifier built into master unit. 216 
battery supplied. Approximately 50 yards twin 
wire with each pair of units, but you can 
operate these over approximately 1 mile of 
twin line. A buzzer system incorporated to 
indicate a call is to be made. Price only 
£7/10/0 a pair. 

Rapar, as above, but larger model. In cream 
bakelite cases. Price only £11/10/0 a pair. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VtCTORIA AND RMVERiNA. 
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All four of the filament chokes are 
wound on lin formers with 22 B and S 
enamelled copper wire, the ones mounted 
above chassis having 16 turns each and 
those below the chassis having 40 turns. 
We used carbon resistors (value unim¬ 
portant) as formers for the chokes, the 
ones above chassis being of the new 
variety 1-watt rating and lin in length, 
and those below being the older type 
1-watt units which measured l-3/8in 
long. AH chokes have their turns close- 
wound. 

As stated earlier, the purpose of the 
filament chokes is to prevent electrical 
noise introduced into the unit via the 
mains cord from becoming part of the 
noise output of the generator. The plac¬ 
ing of two of the chokes above the chas¬ 
sis helps to prevent them from picking 
up stray radiation by the other two 
chokes and the power supply wiring. 

In the under-chassis photograph of the 
unit it can be seen that, in order to 
keep the radiation of mains noise to a 
minimum, the noise diode and its asso¬ 
ciated components, RF chokes, etc., and* 
the mains input and transformer have 
been placed at diagonally opposing cor¬ 
ners of the chassis. 

Earlier we mentioned that the under¬ 
chassis depth was liin and this fact 
should be kept in mind when purchasing 
the metering switch and filament control 
potentionmeter. In our case the control 
and switch we used both measured ex¬ 
actly l-3/8in in diameter. 

Tagstrips are used to rigidly mount 
the five resistors, two RF chokes and 
two ceramic capacitors beneath the 
chassis and our coded photograph should 
show the position and wiring of each 
component. A four-lug tagstrip is mount¬ 
ed under each of the two bolts which 
secure the power transformer, a two-lug 
tagstrip is mounted under the rear bolt 
securing the electrolytic and a three-lug 
tagstrip is mounted at the immediate 
rear of the filament control potention¬ 
meter. 

USING THE GENERATOR 

In order to obtain a reading of noise 
factor the generator should be connected 
to the input terminals or co-ax plug on 


Once the diode 
current necessary 
to double a re¬ 
ceiver's noise out¬ 
put has been de¬ 
termined, noise 
factor can be 
read directly from 
this chart. The 
size to which the 
chart has been 
printed allows it 
to be mounted 
on the top of the 
generator case it 
desired , 

☆ 

the receiver through 
a cable having the 
same impedance as 
the input impedance 
of the receiver and 
the load resistance 
of the generator. If 
necessary, change 
the value of the load 
resistance in the 
generator to agree 
with the input im¬ 
pedance of the re¬ 
ceiver. 

A meter which 
reads power or the 
readings of which 
are capable of being 
interpreted in terms 
of power is connec¬ 
ted to the output 
circuit of the receiv¬ 
er and the audio 
gain is adjusted until 
the meter reads some convenient figure 
of noise power. At this point the re¬ 
ceiver must be delivering less than half 
its maximum power output. 

The generator is then turned on and 
the plate current of the diode adjusted 
by means of the filament rheostat until 
the noise power output of the receiver 
is doubled, making sure not to touch 
the receiver gain control. 

An AC voltmeter may be used to take 
these readings, in which case double 




Although not vitally important, it is recommended that on underchassis layout 
and wiring similar to that above be adopted . The placement of the RF chokes 
away from other under-chassis wiring is important . 
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power output will increase the reading 
by 1.41 times. For example, if the read¬ 
ing on receiver noise is adjusted to 1 
volt, noise output from the generator 
will be required to increase the output 
voltage to 1.41 to obtain the required 1 
to 2 power output increase. 

When taking these readings you will 
probably notice that both meters and 
particularly the meter reading the diode 
current are far from steady. This is 
mainly due to the fact that the diode 
plate current is very critical to changes 
in filament temperature. As may be 
easily checked, even the switching on 
and off of a light will cause a notice¬ 
able change in plate current. Each time 
a reading is taken it is necessary to 
observe the needle for a few seconds to 
establish an average. 

As a matter of interest we have in¬ 
cluded a graph showing plate current as 
a function of plate voltage for various 
filament voltages. The graph refers to 
the A2087 diode used in our generator. 
Note that increasing the filament volt¬ 
age from 3.5 to 4.3 volts changes the 
saturated plate current from 5 to 20 
milliamperes. 

Subject to the limitations already dis¬ 
cussed, it is possible to arrive at the 
noise factor of the receiver in db. from 
the formula: 

F equals 10 x log. 20 x I x R. 
where, F equals noise factor in db. 

I equals diode current^ in amps. 

R equals diode load resistance in ohms. 

The constant 20 ip the equation is an 
approximation of a number of physical 
constants and assumes that the readings 
are taken at normal temperatures. The 
factor 10 x log. is included to convert 
the power ratio to db. 

Since the bandwidth of the receiver 
(Continued on Page 83) 
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MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 26-2817 


MODEL RH.200 


MODEL RH.31 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50-250-500 
and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 
DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 
Capacitance: lOuF to .OOluF 
.OOluF to .luF. 

Decibels: —20 to 22 DB. 

£7/10/- including Sales-Tax 

Postage. 5/- to 10/- extra. 

MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 31” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms. 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3itF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32'’ x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with Internal battery 
and testing leads with prods. 

£12/5/- including Sales-Tax 

Postage 5/- to 10/- extra. 


SCOOP! 

Special Purchase 

LIMITED STOCK ONLY 

MODEL TP-10 POCKET 
MULTIMETER. 

RANGES: 

DC Voltages: 0-10-50-500-1,000 V at 
2,000ohms/V 

AC Voltages: 0-10-50-500-1,000 V at 
2,000ohms/V 
0-500uA,0-500 mA 
0-10 K-l Meg; 60ohms, 
6Kohms at centre 
scale 

250uuF to 1 uF, in 
two ranges 

—20 to plus 36db, two 
ranges 

0-1,000 V in four 
ranges 

5in x 3V4in x llAin 
13oz approx. 

Price £5/7/6 

including Sales Tax. 

Postage 5/* to !•/- extra. 


DC Current: 
Resistance: 


Capacitance: 

Decibels: 

Output: 

Size: 

Weight: 


MODEL RH-50 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 2\i n. 

Weight: 1.41b approx. 

£15/10/- including Sales-Tax 

Postage $/• to 10/- extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 
V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 

Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0,0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
db. 

£11/17/6 including Sales-Tax 

Postage 5/- to 10/- extra. 


MODEL RH50 


MODEL RH.330 


MODEL RH-5 


Hi 


MODEL RH-955 

50,000 OPV 


INTERNATIONAL PORTABLE 

4-transistor tape recorder with 
built-in speaker, size 8>/4 x 6 x 
2*Ain, weight 2Vilb. Reduced to 
£12/12/, complete with batteries, 
microphone, earphone and tape. 
Double track, recording time 20 
minutes. £12/12/- 


♦Sensitlvity: 

50.000 ohms 
5-000 ohms 

*6 Ranges: 

DC voltage: 
volts. 

AC voltage: 
volts. 

DC current: 


volt 

volt 


DC 

AC 


0-2.5-10-50-250-1000 

0-2.5-10-50-250-1000 


sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: O.OOOluF-O.OOSuF, 

005uF-luF. 

Decibels: minus 2Qdb to plus 
36db in 2 ranges. 

Dimensions: (31” x 51 x 11”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- including Sales-Tax 

Postage 5/4 to 10/- extra. 

SPECIFICATIONS: t 

SENSITIVITY 

200 ohms 0-0.2 megs. 2.000 ohms 
0-2 megs. 20,000 ohms 0-20 megs. 
0.2. megs. 

Decibels: —20 plus 46. 

db 5 ranges (0 db lmW into 
600 ohms). 

* Dimensions: 7in x 5V4in x 3in. 
With Plastic Pouch Test Lead Kit. 
•Meter sensitivity: 20uA. 


MODEL RH.5 


_ O-tOOuA, 0-10-100- 

500mA. 10 Amps, (all at 250mV) e 

Resistance: £19/1 7/6 including Sales-Tax 

Ranges Centre scale 0-20,000 ohms Poetaee 5/- to 10/- extra. 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MODEL RH-955 


\ 
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We have a variety of subjects to discuss this month, ranging from by-pass capacitors to 
modulators, from types of receivers to causes of interference. Maybe these reader's problems 
are your problems, and the answers will solve ihem for you. If not, and you have a problem, 

let's hear about it. We would like to help. 


When pentode valves 
are used as voltage am¬ 
plifiers a capacitor is 
connected between the 
screen grid and chassis. 
What is the function of 
this? Also, why is no 
such capacitor required 
on the screen of the 
output pentode? 

This question is somewhat similar to 
one we answered last month concerning 
by-pass capacitors across bias resistors, 
and, in fact, comes from the same reader. 

Without delving too deeply into the 
operation of the pentode valve, let us 
take it as a fact that the valve will 
operate correctly only when the screen 
is held at a constant voltage, with respect 
to the cathode. This applies, inciden¬ 
tally, to RF pentodes, as well as the 
audio variety. 

DROPPING RESISTOR 

Since such screens are commonly fed 
through a dropping resistor, to provide 
operation at the required voltage, there 
is a natural tendency for the screen 
voltage to vary up and down with 
changes in screen current. And, in turn, 
the screen current is normally varying 
with changes in the electron stream 
caused by the signal being applied to 
the grid. 

In other words, unless we do some¬ 
thing about it, the screen voltage will 
vary at the signal frequency, and the 
screen grid will cease to function as such. 

The “something,” as you may have 
guessed, is the screen by-pass capacitor. 
Like its mate across the cathode bias 
resistor, it will charge to the nominal 
applied voltage, the screen voltage in this 
case, and thereafter resist any short term 
changes in this voltage. When the volt¬ 
age tends to rise it will acquire additional 
charge and so hold it down. When it 
tends to fall, it will discharge and simi¬ 
larly counteract the effect. 

As in the case of the bias resistor 
by-pass, it is important that the capacitor 
be large enough to prevent appreciable 
voltage change at the lowest frequency 
the system is likely to encounter. Where 
audio amplifiers are concerned, this may 
be 50 cps, or even lower, and calls for 
a fairly large value. Where the stage is 
handling only radio or intermediate fre¬ 
quencies, the value of screen by-pass 
can be very much smaller—only a frac¬ 
tion of a microfarad, instead of many 
microfarads as required in audio circuits. 

And now, about the output pentode. 
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Why, our correspondent asks, is there no 
by-pass on this screen? 

There is, you know. It is just that 
you haven’t looked in the right place. 
If you start at the output pentode screen, 
and trace the connection back into the 
rest of the system, you will eventually 
come to the final filter capacitor of the 
power supply. And there, my friend, is 
your missing by-pass. 

True, it is hidden away in an unaccus¬ 
tomed spot, and we normally think of it 
in quite a different sense. Yet, one of 
its main jobs is to maintain a constant 
voltage across the power supply, in spite 
of varying current drain by all sources. 
I£ it doesn’t, signal voltages can appear 
across it and be applied to other stages 
where they can introduce instability. 

Incidentally, if you look closely at 
typical circuits, you will notice that the 
last electrolytic in the power supply has 
a smaller value, usually .1 mF or there¬ 
abouts, connected in parallel with it. 
This isn’t as silly as it looks. The smaller 
value, frequently a paper or similar type, 
is designed to function at radio or inter¬ 
mediate frequencies, where the electro¬ 
lytic, in spite of its high value, often 
behaves poorly. 

What are the main dif¬ 
ferences between a 
superheterodyne and a 
TRF (tuned radio fre¬ 
quency receiver and 
what advantages does the 
superheterodyne have 
over the TRF receiver 
for communication pur¬ 
poses? 

A tuned radio frequency receiver am¬ 
plifies and detects signals at the fre¬ 
quency at which they were originally 
transmitted. A superhetedoyne receiver 
in addition to any amplification which it 
may provide at the signal frequency, uses 
a converter stage which mixes the in¬ 
coming signal with that provided from a 
local oscillator so that the heterodyne 
present in the converter circuit output 
is always at a predetermined frequency. 
The major amplification takes place at 
this “intermediate frequency” by means 
of amplifier stages, usually interconnect¬ 
ed by transformers tuned to the inter¬ 
mediate frequency. 

The main advantages of the super¬ 
heterodyne are: (1) Higher amplification 
due to the more efficient circuits of the 
intermediate amplifiers which invariably 
operate at a frequency lower than that of 
the signal frequency; (2) higher selectivity 
due to a larger number of resonant cir¬ 
cuits, their higher “Q” and the fact that 


the IF is lower than the signal frequency; 
and (3) simpler automatic volume control 
circuits. 

In your article on the 
“144Mc AM Transmit¬ 
ter” you speak of the 
“modulator.” What is a 
modulator and what is 
its principle of opera¬ 
tion? 

In the case of the transmitter you men¬ 
tion the signal is “amplitude modulated.” 
In amplitude modulation, the audio signal 
is impressed upon the RF signal in such 
a way that the amplitude of the RF 
signal varies with the intensity of the 
audio signal and at a rate depending on 
the frequency of the audio signal. 

In any AM transmitter the modulator 
is simply an audio amplifier which 
builds the signal from the microphone 
up to a level of power sufficient to 
“modulate” the RF from the transmitter. 

Although there are many different 
methods of applying the power from a 
modulator to the final RF amplifier valve 
in a transmitter, in the case of the trans- 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


CERAMIC SOCKETS 


Min. 7 
Plain . . . 

Skirted 


and 9 Pin. 

. 2/- ea. 

.4/ • ea. 


MIN. PLUGS & SOCKETS 

3. 4 and 5 Pin .2/* Pair. 


MIN. BANANA PLUGS 

Suitable for Transistor Radios. 
Transistor Tape Recorders, etc. .. I/ll ea. 


7in, TAPE SPOOLS 

Fit all makes recorders.6/9ea. 

MODEL ITI-2 

VOLT-OHM-MILLI AMMETER 

Size: 4'/2in x 3'/»in x I in. 

Ranges: DC Voltage: 5-25. 50. 250, 500 and 
2.5K (20.000 Ohms per Volt). 

AC Voltage: 10, 50. 100. 500. 1000 Volts 
(10,000 Ohms per Volt). 

DC Current: 0-50uA. 0-2.5MA, 0-250MA. 
Resistance: 0-6K. 0-6M (3u0 Onm anj 30k 
at centre Scale). 

Capacitance: 10 uuF to .001 uF .001 uF 
to .luF. 

Decibels: -20 to + 22 DB. 

Battery — 1 only 1015. 

I Pair Test Leads — 5/17/- Tax Paid. 


AERIAL FOR TRANSISTOR 
PORTABLES 

4in long, extends to l Sins. 5/- ea. 

7in Long, extends to 39ins 13/6 ea. 

Have double thread to fit all makes of Portables. 
Tranccivcr aerials also carried in Stock. 
Priced from 10/6. 


BANANA PLUGS 

No-solder type from 1/3 ea. 
Available in 6 colours. 


AUTO-LOCK 

Car Radio Aerials. 

Singe hole mounting, 
extend to 42in 79/6 



S S * 

•.•* ** **•* 
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UA.iL/ *• • m 

Supplied complete with test leads 

Brand New Multimeters 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 


A.C. 

Ranges 

0-10V 

0-50V 

0-250V 

0-500V 

0-1000V 


D.C. 
Ranges 
0-10V 
0-50V 
0-250V 
0-500V 
0-1000V 


CURRENT 

Ranges 

O-IMA 

0-100MA 

0-500MA 


OHMS Range — 0-100.000 OHMS 


TERM BLOCKS 

2 Colours ... 1/6 ea. 

3 Colours .* . 2/ ca. 


TEST LEADS 


i With Banana Plugs . 4/6 nr. 

j With Small Pins .4/3 nr. 

With Alligator Clips. 4/6 pr. 


CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
10/6 ea. 

STEREO STETHOPHONES 

Hi-Imp. Crystal . 29/6 

Lo-Imp. Magnetic . 33/6 

SHATTERPROOF TINTED 
GLASS 

17-Viin x 22Viin x V4In. 
Suitable for TV Table Tops. etc. 
Only 10/ eu. Pack and Post. 7 6*. 


Win. HOSE CLAMPS 
2/6 DOZEN 

NEON TEST SCREW-DRIVERS 

II0V to 380V . 5/6 ca. 

Spare Neons . 2 6 ca.o 


NEW CERAMIC CONDS. 

1.5, 4. 4.7, 6. 15. 20. 25. 33. 50. 56, 68, 82. 
150. PF . . 1/6 doz. 


NEW MICA CONDS. 

6, 8. 15, 35. 100. 200, 300. 350 PF 1/6 doz. 


NEW ELECTROLYTIC 
CONDENSERS 

50 MFD . . 3 Volts 1/ ca. 

10 MFD . . 40 Volts. 1/ ea. 

2 MFD . . 200 Volts. 1/ ea. 

100 MFD . . 6 Volts 1/ ea. 

250 MFD . 16 Volts. 1/ ea. 

All ET Type 


"TMK" MODEL MD-120 
MULTITESTER 
£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3 000V 

(20.000 ohms/V). 

AC Voltages: 0-6-60-120 600-1.200V 

(10.000 ohms/V). 

DC Current: 0-60 MA, 0-12-300 MA. 

Resistance: X10. XIK (300 ohms and 30K 
ohms at centre scale). 

Decibels.—20 db to + 63 db in 5 ranges. 

OFF Position: When the tester is not 
used, the switch is to be set at 
OFF position. 

Size: 4Vain x 3V4in x I in. 


Mod. ITI-1 Signal Injectors 

Ideal for the serviceman. Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 

Indispensable for checking transistor 
sets. 

Fitted with 4 Penlite Batteries. 

Price at only 38/6. 


VIBRATORS 


6V Syne. 5/ ca. 


"TMK" Model TP-5S 
MULTITESTER 

£9 Tox Paid 

The Multitester is a rugged high sen¬ 
sitivity tester. It has all the desirable 
features for testing and will be found 
to be the most useful instrument you 
have ever used. 

SIZE: 5i” x 3T x If” 

SPECIFICATIONS: 

Sensitivity: 20,000 tl per volt DC. 
10,000 12 per Volt AC. 

RANGES: 0-10-50-250-500-1,000 

Volts DC; 0-10-50-250-500-1,000 Volts 
AC; DC Currents: 0-50 n A, 0-5-50-500 
mA; Resistance: 0-10-100K, 0-1-10 

Meg; Capacitance: 50 to 0.1 in 
2 ranges; Decibels: —20 to +36 DB. 

WAFER SWITCHES 

2 Pole 2 Pos. with On-Off 

1/ each. # 

i WATT RESISTORS 

68 ohms, 47. .75, 4.7. lb. .51, .27, 12. ohms. 
1/ Doz. 

Tiew electrolytic 

CONDENSERS 


8 mtd. . . 500 Volt 

400 mtd. . . 13 Volt. 

24 mtd. .. 150 Volt 

Can Type 


1/ ca. 
1/ ca. 
1/ ca. 


lOOK CARBON 
POTENTIOMETERS 

II doz. (in dozen lots onl>) 
Plus 1/ Postage. 


HIGH VOLTAGE 
CAPACITORS 


68 pf. 2.5KV 
Ceramic 
8 pf. 2KV 
Ceramic 
82 pf. 2KV 
Ceramic 
82 rf. 3KV 
Ceramic 


82 pf. 5KV 
Ceramic 

100 pf 5KV 
Ceramic 

270 pf 5KV 
Ceramic 


ALL ONE PRICE AT 2/- EA. 

20.G PVC tinned copper wire — 8yd. coils. 

1/6 EACH 

Dial Frames—Walnut plastic—5V4in x 4in, 1/6. 


CARBON POTENTIOMETERS 

25K W Switch. 500K Miniature. 

All one price 1/- each 

Assorted 20W Wire-wound Resistors. Write in 
for Valves. 

All one price, 1/6 each. 

PILLOPHONES 

special at 39/6 


SPECIALS 

Insulated Alligator Clips . .. .. 1/- ***** 

Reaction Conds.. 50 P.F.4/6 each 

Torch Globe Holders. 3d each 

15A Car Radio Fuses . . . . 2/6 dozen 

Headphone Leads 


290 LONSDALE ST., MELBOURNE. FB3711 

Call or write Now! Trade Supplied 


m. 


54 


Radio, Television & Hobbies, October, T963 



































































ss 


£96 i '«*OPO V uoftMa/aj 'oipojf 


r sBuiuiout 
Aopin%o% uddQ 

wrstw 

’pwituoano 
'aupqiug mncj 
‘JMJtf **|WJS 91 
S3I3N39V 
3NV8SI88 


sBuiujoui 1 
Aopjnios uadQ 

H01MW '1*1 
'M'J'H »q»io 
'P««a eq®!9 991 
AilVI)3dS 

oaaais nosv 


•uoifDJisuouiap to uoiioionb 
tof nos jo ouoqd 'owm 

'&iqojiDAO sjauiq 03 ‘soiqojujnf 
'tdnqsid 'uojfoods spuojq j/y 

S93.sSuij 

-l«J II® M 1 >a\ ‘oux Xq J3iji|diUE 

ssajppy 3i|q n d JJbm-si uiMi 'tocvd 
MOixvanddv no bdimj 

'us^ei sjapjQ - s|I3mxbj^ 
‘OOJ‘£J Pub 000‘Sl Pun JH siisav 
-*®W *000‘/.£I xny jbjoj qiiM OOS‘OI 
xnu liufi sseg ^esd sjjbm o£ 

pus sjjbm 5 t ‘suiqo 5 i ‘q\yz ‘ (l f9 x 
..101 x..8l 

‘JDBdUJOO _ 

vpoiu ^ 4 3 V 

^ -i3/l 

:sia^B9ds 

aiavuvAv saNvaa aamo nv 
o/oi /m 

saaaaoDaa advi xDiawvas 

*61J ‘901 Wd «9ZJ 

'soma ‘-stt ‘wv/wv ttca via 
mv ‘namvmv ^nasim 

suq 611. 38bjs xg 

ipiM ui&i8oipBg djqBjjox JOjsisuBjj 
M oup^IH 'OdJdjs *og jptqg *:aA«I 

89J. 

JOJ SJUdlUqDBJJB I|B qjiM JdUOJ Jdy 
-yduiB JJBm-/. AVS/WV ouop* IVIH 

89 ;.ddiid (Bpads dn(BA jsdq 

pus sjuduiqoBjjB ((B* qJJM idijqdiUB 
UlBUI-dJd OdJdJS JJBM-0 [ UIMX 'PZMi 

•/0I/965 * * * * sjuduiqoBjjB J^qjo puB 
ddBj (IB qjiM JdijqdiUB dxnjap ououi 
-OdJdjs uiBUi-dJd *jjBM-g( uimx -VSfrM 

£63. * MUduiqoBj 

-JB ddBj l(B qjiM JdUnj-JdIJl(dUIB UIBUI 

-sjd ubm-oi Wmx ms mvmv sza\ 

9,61a * * * SjUdUIdUydJ PUB SJUdUiqdBJ 
-jb [(B qjiM jdunj-JdijqdiUB UiBUi-dJd 

uimx ms ma/nv/viv josm 

6Iia • * • * ..SJUdUiqDBJJB 

l(B qjiM Jdunj-jdijqduiB uiBiu-dJd hum 

-9i uimx ms mamvmv scm 

88a *pi° 8 P UB UMOjq oijx snouo(8 

ui soqnj jf)89 P UB Wdf J bunj 
jaqqdiuB MS’IMV »bm-/. uimi :S01AV 

Z113 .H3I3 

-lldWV NIVW-3»d Da-A8i-ti 

PUB '3'V‘AOt’Z ‘JOJSISUBJJ-HB JIBM-tl 
UI^X issq s. PI JO/A PUB JS3JB1 



SiddfM P(diqspui/M puB ‘sjB3s 
JdMOd ‘sMopujM j3MOd joj ji 8ufjapis 

-UOO 9JB SJO^BUI O^nB 9UIOS ‘(U3JJ0D XJ3( 

-*®q uo uni ubd jojoui aqj os jojb((idso 
jo(sisubj[( b JO uopippB dq( qqXv 

•JOJOUI M3U 3q) 3Sn oi p3 

-u8rs3p3J 8ui»q mou spnpojd oqj Suouib 

3jb sauiqDBiu SarpudA pa^Bjddo^uioD 

pUB ‘ssuiqoBui Xdooojoqd ‘si33(bui ioi 
‘SJdpJOSdi 3dBl ‘SJ9lI3dO UB3 0IJP3I3 

•3(dXd ©SuBqo 3q( 
8uunp pspsau suoiioui sqj ((B qsqduioo 
ob pinoM U03J3U3 ub isjaSuBqD pjoodi 

OlJBUIOjnB jpqj Ul SJ3A3( PUB SJB38 
4 SIUB0 3qj ((B 3Ul(BUIUII(3 JO AjfnqiSSOd 
sqj 8upB8i(S3AUi ST XuBduioo J3q(biiy 

•SJS03 UI 

uoipnp3J (BijuBjsqns b pus sps p3((Oji 
-UOOOJOIU3J * UI MOU S)iun JdMOd J3AO 
3zis ui uoipnpba JU30 J3d 06 b sajBDipui 
ubijBDqddB siqi uo ^jom uSissp )U3S3Jj 
•p3((OJIUO>3jbui3J JO p3(BJ3dO-UO«nq 
-qsnd aaqjp ©q Xbuj }\ *J3uin pasuojoui 
B qjiM ps’AX 18 JO(Oui msu 3qi 

qjiM p5(JBiu oqj qoB3J oi 3DUBi(ddB isjy 
3qj XjqBqojg iff a*s noX (((m 3J^qM 

£ aBOfj uiojj panujtuoj - 

UOJLOW 


*J3)(B3M SBM 9SIOU 3qi JBqi uoissdjduii 
3q; 3A1S snq( puB ‘ssiou 3qj qi‘iM 3(3d 
-UJOD 0} qSnoua Suojjs* 3J3m sjsqjo 3(iqM 
*5|B3M X(3AI1B[3J ^J3M p3UJ3DUOD SUOIJ 
*B(S aqj 3snB3Dq Xfduiis pusq 3qi jo sjiBd 
UIBJJ33 UI 3SJOM pdJBdddB 3SIOU 3qj JBqj 
Xj33(If 3JOUI qonui SI JJ S(U3UJ3JnSB3UI 
(njdiBO Xj3a jo Jdqiunu b inoqjiM *8ui 
-usddBq si siqi isqj 3jns 3q O) 3(qissod 
-uit jsoui|B si ji ?nq ‘sjopbj jo Jdquinu 
B OJ 3np f S3SB3 qons Ul UOIJBUIUIIJDSJP 
Xoudnbdjj |BJ3U38 auios ©q Xbui 3J3qx 

60S 

sjq( Sf Xq\\ *S3j5aanb3jj 
a|«(i99 oj paagaoj »q oj 
pdJBdddu S3U|( tutu) oqj 
iuojj 35a9J9jJ3)U( »qx 

‘UOljddDdJ OipBJ 

joj diqissod is.iom oqj jnoqu si uoipniis b 
qons (Bqi os ‘3DU3J3jJ3jui (BDiipap jo’joj 

B 3JB3JD OJ PU3J SUI3JSXS UOIJOBJJ J3qjO 

pUB suibjj ui pasn sjojoui jo 3dXj sqx 
judJBddB X(ipB3J sq pjnoM ssjim X3((ojj 
3qj UIOJJ pdJBipBJ 9SIOU Xub pUB a Xbm 
•XUB qjSU3JJS (BUSlS 3[qB(TBAB 3qj 30np3J 
p(noM s8uip(inq qSrq jo 8uip(3iqs dqj 
‘J33JJS Xjp B Uj *8uiJBJ3dO 3JB SJOJDBJ 
(BJdAdS JBqj X(9^I[ SI *JI ‘SOIpBJ JBO PUB 
S3JIM Xd((OJJ pB3qJ3AO JO 3SB3 3qj UJ 

•ssojnos 3siou jsqjo oj u3do 
dpIM J3AI303J dqj 8uiAB3{ puB qjSudJjs 
[bu8is 3qj Supnpsj XfdJdui jnq ‘Xjpajip 
dsiou Suisubo 3q jou Xbui 3ui[ J9/v\od dqj 

9SBD Siqj UJ '(3A3( 9SIOU 8li|||BA3Jd 3qj 
qjIM 3J3dUIOO J38UO( OU UBD Jl 9J9qM 
juiod dqj oj ji 8uidnpdJ snqj *(bu8is jo 
ddinos dqj uiojj [BiJdB 8uiAidddj b p(diqs 
XjdAipdjjd Xbui sduif JdMod ‘X((buix 
duq JdMOd dqj oj dso(d dq ppioqs (BiJdB 
s t JdAidddJ dqj ji A uoijBJdUd8 jo jiiiod 
dqj uiojj Xbm 8uo( *b sidAidddJ jddjjB 
Xbui ddUdJdjjdjui dqj JBqj suBdui siqx 
•Sdui( dqj oj pdpduuod dDUBijddB diiios 
Xq pdjBJdUd8 8upq ddUdJdjjdjui djBjpBJ 
-dJ Xjduiis Xbui Xdqj ‘X(dAijBUJdj(y 

•XjiupiA dqj ui dJdqMXuB 
soipBJ oj douBqjnjsip ‘ dJdAds dsnBd puB 
sduqjdMod jo sd(iui Suop pdjBipBJ dq 
ubd ddUdJdjjdjui siqx sjojB(nsui dqj ui 
sjjdBJd Xq jo ‘sddBjjns JojB(nsui dqj uo 
SuudqjBS jjip Xq ‘ujnj u| ‘pasnBd 4 sjojb( 
-nsui ssojob dSBXBdj oj dnp 4 ji djBJdUdS 
X((BnjdB Xdqj ‘udjjQ ‘sXbm (BJdAdS 


ui ddUdJdjjdjui dsnBd UBd souq JdMOj 

*SdU|I IUBJJ 

uiojj ddadjdjjdja; oj 
daojd X|jV|(idpjed uidds 
SO|pBJ JB3 6l8fJdB UB OJ 
dsop UdqM ddUdJdjidj 
-u| dsnBd ‘JdMod dpXd 
OS X|uo XiiBd qdjqM 
( sdU|| JdMod op XqAi 

*uoipds duoqdouiBjS dqj ui 
dsiou ou jo8 dM* ‘doudH Jd^Bdds b ui 
pjBdq dq oj uidqj djqBUd oj Xjjudpiyns 
S(bu8is OjpnB 9(BdM dqj Sdiji|duiB XpJdui 
jnq ‘sjbuSjs oipBj oj dAijisuds jou si siqx 
•uoijjod JdqqduiB oipne* dqj Xjuo * 4 t)‘dsn 
jou’ si uoijdds u oipBJ„ dqj 4 duoqdouiBJ8 
b sb pdsn st jds dqj udqM ‘JdAdMOjj 

•dstou SB 

pddnpoaddJ puB 4 (BUdB JdAidddj dqj Xq dn 
pd5pid 4 sduq JdMod dqj uiojj pdjBipBJ st 
siqx wnjBU (BJdUd8 dUiBS dqj jo doud 
-idJJdJUI SdJBdJD os puB 4 X[(BJnjBU Sdop 
uuojsjd'punqj b jBqM 4 X((BpyijjB ‘donpojd 
SdduBijddB (BOiJjddjd Jdqjo puB squa 
6daoqdouiBJ8 
b u( jou jnq *JdA|dd 

-31 OjpBJ B Uf dS{OU B 
dqBtu “djd *S|HJP op XqAV 

•jsixd oj sdSBdd XqBnjJiA 
uidjqojd dqj ‘spubq JHA qi>Bdj d*M 
UdqM 'd{qBsnun dJB spuuq dABM-jJoqs 
Xoudnbdjj JdMO( puB pusq jSBdpBOjq dqj 
UdqM ddUdJdjjdjui snotjds uiojj ddjj udjjo 
dJB spuuq dABM-jJoqs Xoudnbdjj Jdq8iq 
dqj XqM uosBdi duo Suidq siqj 4 XdUdiib 
-djj ui Jdq8iq 08 dM sb qsiuiuitp oj 
spudj S|bu9is‘ dsdqj jo dpnjqduiB dqx 

-spuBq dABM-jJoqs dqj ojui UMOp 
pus puBq iSBdpBOjq dqj ssojob jq'Su 9ui 
-pBdJds puB 4 d{qBJBddsui dq oj sb idqjd8 
-oj dso(d os dpis Xq dpis Suijjis 4 sdpudnb 
-djj jo Jdquinu d8JB( XjdA b* 9uijBJdUd9 
d9JBqos{p dqj dsqBnsiA oj si uid[qoJd 
siqj jb *5(ooi °1 to'* js’diSBd dqj X(qBqojg 
‘uijyuod i(iM JdUdjsq dABM-jJoqs Xub sb 
4 pusq jsBdpBOjq dqj oj udAd jo 4 XoudnbdJj 
duo oj pduyuod jou si (dsiodjd djoui dq oj 
4 Xjp;jjdd(d oijBjs jo SdSJBqdsip Xq pdsnBd 
ddUdJdjjdjui) . u dij«js„ ‘X(dj*BunjJOjun 

^9a»nbdJj 
U|BJJ30 B JB pdJBJdUdS 

3dudJdjjdju| aqj jou 
sf 6pu8q jSBdpoojq 9qj 
ssojob jq8(j djjBjs asnBO 
suuojsjdpunqj op Xq^v 

JdMod oipnB jo sjjbm oi J9Ai(dp jsnui 
JOjB(npoui dqj os 4 sjjbm OZ s J J 9^vod 
Xg dqj ‘jdjjiuisuBjj j^y Jno jo 

dSBO dqj ui -JdynduiB jrg (Buy dqj oj 
JdMod jndui CXI X(djBunxojddB 

dq p(noqs iojBjnpoui dqj jo JdMod jnd 
-jno oipnB dqj JBqj pdjddODB X((BJdUd8 si 
ji JdyqduiB (Buy b djB(npbui ud^jos 
puB djB(d XqjojdBjsijBS oj JdpJO ui 
*duoqdojdiiu dqj ojui pdj 8uidq Xoudnb 
-djj oipnB dqj uo 8uipudddp * djBJ b jb 
pus 4 jduuojsuBJj uoijB*[npoui dqj jo Xjbp 
- uoods dqj ssojob pddofdAdp [BuSis dqj jo 
dpnjqduiB dqj qjiM douBpjoddB lii pdUBA 
si qbiqM jo dpnji(duiB dqj 1* 

dSBO siqj ui) (bu 8 is ub jo sjsisuoo 

snqj JdjjiuisuBJj dqj jo jndjno dqx 

•jg pdjjiuisuBJj dqj jo dpnji(duiB 
dqj donpdj puB *d8Bj(OA XH IddUBD 
jo dsoddo S5(Bdd dAijB8du dqj ‘XjdSjdA 
-uo3 -(Bu8is dqj jo dpnjqduiB dqj 
dSBdJdui puB (Buy XH J° bddjos puB 

djB(d dqj oj pdj d8Bj(0A XH W oj ppB 

uuojdABM oipnB dqj jo S5(Bdd dAijisod 
dqj ‘JduuBiu* siqj ui pdjdduuoo ud’q^ 
JdyijduiB jh ^ jo uddJDS puB djB(d 
dqj oj Xjddns XH ui 

JdUIJOJSUBJJ uoijB(npoui b jo XJBpUOddS 

dqj 8uj3B(d Xq* pdqsi(dui03D0 si siqx 

4 /pdjB(npoui uddjos puB ojB(d„ 
dq oj p;bs si jBuy dqj uoijudui noX Jdjjiui 





























. M. MAGRATH & CO. R T Y. LTD. 

208 IT LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB 3731 


MAGPATHS 
New Release 




EXCLUSIVE TO MAGRATH'S 

-PRICE ONLY. 


38'6 


FREIGHT FREE TOO!. 


We will dispatch your Punch Kit 
to any part of Australia FREE! 


PUNCH KIT No. 1 


Price only ... 


Magrath’s have just released this wonderful LOW 
PRICED . . . Chassis Punch Set No. 1 as an 
October Special to “R\ TV and H” readers . . . 
this Kit is complete and just look at what you 
get for 70/. 


Comprises . . . 


• Wooden Chassis Punch Case 

• Reamer 


• Tommy Bar 

• If Die 

• Plus 5 combination Die/Cutters 
in sizes f", f, f, l“, If 


PUNCH KIT No. 2 


This is the other Magrath October Special . . . 
a smaller Chassis Punch Kit for the Radio Man 
just starting to build up his Electronic Hobbies 
Equipment . . . Kit is priced at only 38 6. 


Comprises . . . 

• Tommy Bar 

• If Die 

• 3 Combination Die/Cutters, 
in sizes f, f, I f 
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for Hams 
and Professionals 

PRICE £76-5-0 


During independent tests by an approved authority, receiver returned performances better than specifications indicated 
by manufacturers. Designed and engineered to meet the exact requirements of hams everywhere, the E.I.L. Ham 
Communication Receiver is the result of intensive research to provide a unit that will reliably and efficiently match 
up to the specifications of both amateur and professional operators. Available with Broadcast Band or without. 


SPECIFICATIONS 

Frequency Range: 

Band Spread: (Ham 


Sensitivity: 

Selectivity: 

Output Power: 

Power Consumption: 
Tubes Used: 


FEATURES 


Speaker to be Used: 


Dimensions: 

Weight: 

Auxiliary Circuit: 


3.5- 7.3 MC 
7.0-14.5 MC 
14.0-30.0 MC 
Band Directly Read) 

3.5 MC 80 M. ( 3.5-3.75 MC) 

7.0 MC 40 M. ( 7.0-7.14 MC) 

14.0 MC 20 M. (14.0-15.2 MC) 

21.0 MC 15 M. (21.0-21.9 MC) 

28.0 MC 10 M. (28.0-30.2 MC) 

3uV (Input at 10 MC, SIN/2odb) 
60db with 7-0-7 KC detuning 
1.5 Watt 
50 VA 

6BA6 for R.F. Amplifier 
6BE6 for Mixer 
6BA6 for Local Oscillator 
6BA6 x 2 for I.F. Amplifier 
6AL5 for Detector & ANL 
12AT7 for A.F. Amplifier, B.F.O. & 
“S” Meter 

6AR5 for Power Amplifier 
5Y3 for Rectifier 
Permanent type dynamic speaker 
(v.c. 4 or 9 ohms) without 
Output Transformer 
Width 420 mm, Height 215 mm, 
Length 270 mm 
10.2 kg . 

★ Band spread 

★ BF0 pitch control (Beat frequency 
oscillator for CW & SSB) 

★ ANL (Automatic Noise Control) 

★ AVC-MVC (Automatic-Manual 
Volume Control) 

★ Phone jack plug 


Selectivity is decided by I.F. circuit. In this equip¬ 
ment a concentrical (back-to-back) type filter is 
used in I.F. crcuit for excellent selectivity. 

From 3.5 MC to 30 MC are continuously receivable. 
Especially ham bands are spread and are read di¬ 
rect just by setting the main dial at the lowest edge 
of the ham bands. 

Easy selection of frequency by means of a large 
flywheel and a dial construction of non-backlash. 

4. One R.F. stage and two I.F. stages ensure high 
sensitivity and selectivity. 

Stable operaton is maintained by adopting a single 
bridge circuit and a vertical type meter of medium 
site in S-meter circuit. 

n reception of CW, SSB, etc., BFO works solely 
for stable reception at high selectivity. 

For eliminating external noises, a formal ANL cir¬ 
cuit is provided for A.F. reception without distortion. 

8. Stand-by circuit is installed enabling coupling work 
with a transmitfer. Also, by using a special circuit, 
it is used, in case of transmission, as a monitor of 
telecommunication and modulation degree. 

9. For higher selectivity, Q 5per is connected for fur¬ 
ther facilitation. 


I. 


2 . 


3. 


5. 


6. In 


7. 


ALSO 4 BAND ALL 


e of l 

Receiver Frequencies 

Band Spread: 3.5 

M.C. 

Band 

a.l. 

3.5-3.7 M.C. 

Band 

1 . 

0.55-1.6 M.C. 




a.2. 

3.7-3.95 

M.C. 

Band 

2. 

1.6-4.8 M.C. 

7 

M.C. 

Band 

b.l. 

7.0-7.16 

M.C. 

Band 

3. 

4.8 M.C.-14.5 M.C. 




b.2. 

7.16-7.33 

M.C. 

Band 

4. 

10.5 M.C.-30 M.C. 

14 

M.C. 

Band 

c. 

14.0-14.4 

M.C. 


WAVE RECEIVER 

21 M.C. Band d. 21.0-21.5 M.C, 

28 M.C. Band e. 23.0-30.2 M.C. 
Selectivity: —60 db at ± K.C. detuning 
Sensitivity: (S/N 20 db @ 10 M.C.) 


Available from your usual Wholesaler or from the Sole Australian Distributors 


ELECTRONIC INDUSTRIES IMPORTS PTY. LTD. 


VICTORIA 

139-143 Bouvene Street, 
Carlton, 34 4161 


NEW SOUTH WALES 
121 Crown Street. 
East Sydney, 35 5041 


SOUTH AUSTRALIA 
90 Grote Street, 
Adelaide, 51 5295-6-7-8 


QUEENSLAND WESTERN AUSTRALIA 
50-54 Little Edward St., 68a Railway Parade, 
Springhill, 20271 West Perth, 28 3111 



























More seriously, it was obvious that 
the vertical oscillator was running at 
only half its normal speed, thus allowing 
two complete fields to be traced in the 
period taken for the spot to move down 
the screen. I checked the vertical hold 
control, but this appeared to have no 
effect at all. 

My first suspect was a 3.3M resistor 
in the grid circuit of the 12AU7 vertical 
oscillator. High value resistors of this 
age are notoriously unstable and it was 
quite likely that it could be several meg¬ 
ohms high. I made a quick test by tem¬ 
porarily bridging it with another 3.3M 
resistor, and this did produce a single 
picture. However, the hold control was 
still inoperative and it was clear that 
the trouble was more deep-seated than 
this. 

MORE TROUBLE 

I was about to attack it in greater de¬ 
tail when I realised that another prob¬ 
lem had presented itself. The picture 
brightness was not constant. It was 
shifting in level spasmodically and no 
longer responding to the brightness con¬ 
trol as it should. While the control still 
had some effect, it wasn’t nearly as much 
as it should have been and it was im¬ 
possible to black out the screen other 
than on odd occasions when the picture 
dropped to a lower level of brightness. 

Since this was obviously an intermit¬ 
tent effect, I immediately stopped what 
I was doing and concentrated on it. The 
last thing I wanted to happen was for it 
to correct itself before I had a chance 
to find out what it was. 

A voltage check around the bright¬ 
ness control circuit, including the lead 
running to the grid of the picture tube, 
showed no evidence of voltage variation, 
even while the changes were apparent on 
the screen,. I was about to check the 
other picture tube elements when I 
noticed that the tube base was slightly 
loose. Without too much optimism, I 
began to carefully wiggle the base while 
watching the screen. Sure enough, I 
was able to relate the position of the 
base with the erratic behaviour of the 
brightness. 

What was more, I was able to find a 
position which, while ever I held it, al¬ 
lowed the brightness control to function 
normally. There seemed little doubt 
now that the tube had a dry joint in the 
grid pin. 

SIMPLE CURE 

Fortunately, this kind of fault is usu¬ 
ally not hard to fix. With a good hot 
iron I carefully removed the solder from 
the end of the pin and located the fine 
wire inside it. By pressing the base 
against the tube I was able to force a 
short length of the wire out of the end 
of the pin, where I could clean and tin 
it. Then a blob of hot solder and some 
flux applied to the end of the pin com¬ 
pleted the job. 

And it worked. The brightness was 
now perfectly steady, the control work¬ 
ed normally, and no movement of the 
base had any effect. Nevertheless, I re¬ 
soldered all the other base pins, just for 
luck, and wrapped some tape around 
the base to minimise mechanical stresses 
on the fine leads. 

Which just about brought me to 
knock-off time for the day. I still had 
to find the real cause of the abnormal 
vertical circuit behaviour, plus whatever 


other tricks the set might have up its 
sleeve. Still, I had made some progress, 
and felt satisfied with what I had achiev¬ 
ed so far. 

The next morning I took a closer look 
at the vertical hold circuit. In addition 
to the 3.3M resistor, the grid cir¬ 
cuit consisted of 100K pot (the vertical 
hold control) and a 560K resistor, the 
latter two forming a series network be¬ 
tween the HT line and chassis, with the 
3.3M between the moving arm and 
the 12AU7 grid. This is a fairly con¬ 
ventional arrangement in which the fre¬ 
quency of oscillation is varied by con¬ 
trolling the bias. 

It took only a few minutes with the 
ohmmeter to establish that the suspect 
3.3M resistor was, in fact, of correct 
value. The real culprit was the 560K, 
which was open circuit. The temporary 
cure I had affected by shunting the 3.3M 
was merely a fortuitious random effect. 
With this shunt removed and a new 
560K in circuit, the vertical scan came 
good. The twin pictures were replaced 
by a single image, and the vertical hold 
control functioned normally. 

But I was not out of the woods by 
any means. The picture was now suffer¬ 
ing from severe vertical overscan, and 
the height control appeared to have very 
little effect on it. The circuit showed 
the height control as a 3M pot. in series 
with a 4.7M resistor, all between the B- 
plus boost line and the plate of the 
12AU7 vertical oscillator. 

I checked the 4.7M resistor first, as it 
was easy to get at. This checked O.K., 
as did the B-plus boost voltage, leaving 
the main suspicion on the 3M pot. Un¬ 
fortunately, this was not so easy to get 
at, but a resistance check from the ap¬ 
propriate points in the circuit suggested 
that it had a maximum value of only 
1M. 

To reach the unit itself, I had to re¬ 
move the speaker, the set being one of 
those designs in which a number of 
front cabinet controls were mounted on 


what was, virtually, the speaker grille. 
And when I did lift the speaker the rea¬ 
son for the trouble was clear: The pot. 
was very obviously not of the same 
make as all the others and, on closer 
examination, proved to be marked IM. 
Obviously a bodgie repair from the set’s 
somewhat checkered past. 

A new 3M pot. restored normal height 
control and, after I had adjusted the 
height and juggled the linearity control, 
the picture was beginning to look like a 
normal TV image, and certainly a long 
way from the “two-for-the-price-of-one” 
effect it had produced at first. 

With this section under control. I 
took a look at the rest of the set. The 
tuner seemed to be next section needing 
attention. Performance was quite 
erratic, and channel selection was very 
much a “hit-or-miss” affair. For the 
most part, Channel 2 was the only one 
which could be received at ail. and then 
only after much juggling of the selector 
knob. 

POOR INDEXING 

This was due, in part at least, to the 
indexing roller, which was obviously in 
need of adjustment, while I suspected 
that the contacts might need cleaning. 
In fact, I wasn’t sure whether the tuner 
might not need a major overhaul, but 
decided to try simple first-air measures 
first. If these did not succeed, it would 
have to come out. 

So I cleaned the contacts and spent 
a little time adjusting the index roller, 
then tried again. It was a good deal bet¬ 
ter after this, but still worked reliably 
only on Channel 2. Its behaviour on 
the other two channels was rather fas¬ 
cinating. 

On first switching on. the set would 
work on Channel 2 immediately but, if 
switched to either 7 or 9, would pro¬ 
duce picture and sound for a few sec¬ 
onds, then slowly fade away. As the 
set warmed up thoroughly, the length 
of time needed for the signal to fade 


AMERICAN AIR DUX AIRWOUND COILS 

FREE CATALOGUES AVAILABLE 



“TT SERIES STANDARD AIRDUX 
COILS are constructed of tinned cop¬ 
per wire wound on large low loss plastic 
rods for the highest mechanical strength 
and lowest electrical losses. 55 different 
coils are available, ranging from £in to 
3in diameter and 4-6-8-10-16-32 turns 
per inch, in various wire sizes. 



AIRDUX BALUN coils that match 
impedance in both transmitters and re¬ 
ceivers. without adjustment, over a 
frequency of 10 through 80 meters, 
will match 75 ohms unbalanced to 300 
ohms or 75 ohms balanced. Will easily 
handle up to 750 watts if S.W.R. is 
held low. 


TRANSTRONIC PRODUCTS 

123 BALGOWLAH RO., FAIRLIGHT, N.S.W. 94-6181. A.H. 94-6596 

QUEENSLAND: VICTORIA: 


C. A. PEARCE PTY. LTD. 

13 BOWEN ST. BRISBANE 


J. M. MAGRATH & Co. Pty. Ltd. 

208 LITTLE LONSDALE ST , MELBOURNE. 
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SERVICEMAN WHO TELLS - Continued 


would increase until, eventually, it 
would not fade at all. 

While I had not seen a set with pre¬ 
cisely these symptoms before, I had seen 
plenty very similar. They usually suffer¬ 
ed from either low HT on the tuner or 
a sick oscillator valve, a 6BL8 in this 
case. The trouble is akin to that en¬ 
countered in radio sets, where the set 
fails progressively from one end of the 
band, normally the low frequency end, 
due to failure of the local oscillator. 

However, whereas at broadcast fre¬ 
quencies the oscillator tends to go out 
at the low frequency end first, at TV 
frequencies it tends to go out at the high 
frequency end first. This is probably 
due to the natural reluctance of valves 
to work at such high frequencies anyway 
and which, a few years ago, would have 
been regarded as out of the question for 
an “ordinary” valve. 

Having checked the tuner HT and 
found it normal, I fitted a new 6BL8 
and tried again. This seemed to cure 
the trouble, but I took the precaution 
of switching the set off for a quarter 
of an hour or so—while I paused for 
a “cuppa”, as a matter of fact—to make 
sure it had cooled down completely. 
Then I switched it on and tried Channels 
7 and 9 immediately. Both came in at 
full strength with no hesitation and no 
tendency to fade. I considered the point 
proved. 

Nevertheless, I found the behaviour 
♦ of the previous valve a little puzzling. 
Ft was easy to understand how a mar¬ 
ginally sick valve would fail until it 
became well and truly warmed up, but 
I am at a loss to explain why it would 
function when first switched to the chan¬ 
nel, then fade out. I can only assume 
that the switching cycle shocked it into 


"TEKNI 

-CALS" 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on’ your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS 


"" “ ~ CUT AND MAIL —* — —-« — 

Electronic Supplies, 

Box 417. P.O., Crown St.. Sydney. N.S.W. 

NAME . 

ADDRESS 

.I . . RTV.I0.63 


oscillation initially, but that it was too 
weak to maintain it. 

At this point the set appeared to be 
functioning more or less normally, but 
I felt bound to check one more point. 
The yoke leads, where they entered the 
metal “pot” covering the yoke proper, 
were a conglomeration of insulation tape, 
some of it in an advanced state of dis¬ 
integration. And, in view of all that 
1 had found so far, it seemed a bit 
risky to leave it like this. 

When I stripped the tape away, the 
reason for its presence was clear. The 
leads had obviously suffered an insulation 
breakdown at some stage, and all had 
been damaged to some extent, either 
directly, or by the heat involved. The 
whole thing was in pretty much of a 
mess. 

While it was hard to say whether 
they would have given any trouble had 
I not disturbed them, I could hardly 
bring myself to put them back the way 
they were and leave it at that. Having 
started on the job, I felt bound to 
finish it. 

By removing the metal pot over the 
yoke I could gain access to the eyelet- 
type terminals used to join the external 
leads to the winding wires and it was 
relatively easy to replace the damaged 
wires with new ones. And even if this 
did nothing else, it at least made a 
neater looking job. 

CAUSE OF BREAKDOWN 

I also sought to discover why the 
leads had broken down in the first place 
since the insulation of these is normally 
more than adequate. I couldn’t be sure, 
but I believe that the failure had in¬ 
volved the yoke mounting bracket and 
the fact that the leads had in some man¬ 
ner been pulled or forced against it 
with sufficient force to damage the in¬ 
sulation. Alternatively, a combination 
of gentle pressure against the metal, 
with the heat of the set, could eventu¬ 
ally deform the insulation sufficiently to 
cause a breakdown. 

Anyway, whatever the cause, I made 
sure that the new leads were routed well 
clear of the bracket. In addition, I was 
able to cut away a small piece of metal, 
which was serving no useful purpose, 
and greatly increase the clearance be¬ 
tween the bracket and cable. 

One other fact had emerged from my 
work on the yoke and its surroundings: 
The aquadag coating on the picture tube 
was not earthed. I discovered this by 
the simple process of touching it, with 
the other hand on the chassis, while the 
set was running. The resultant “bite” 
left no doubt in my mind as to what was 
wrong, or what I should do about it. 

Normally, this set used a coiled spring 
stretched across the top of tube and 
anchored on appropriate parts of the 
yoke support rods running to the rear of 
the tube. As I had no suitable spring 
available I substituted a length of tinned 
copper braid, terminated in a suitable 
solder lug at one end and a dial spring 
at the other to provide tension. This 
arrangement proved both neat and 
effective. 

At this point the set was, as far as I 
could see, back to normal and almost 
ready for the customer. However. I 
suddenly remembered that, in the pro¬ 


cess of trying to obtain adequate EHT, 

I had substituted a new 1S2 for the one 
iu the set, but without producing any 
significant improvement. In the confu¬ 
sion the original valve had never been 
replaced but, as it was apparently OK, 
this seemed the logical thing to do. 

It came as rather a shock, therefore, 
when this valve produced severe bloom¬ 
ing once again, and I began to doubt 
the accuracy of my previous observa¬ 
tions. So much had happened that it 
would be easy to become confused. 

To clarify the point I plugged the new 
valve in again. It bloomed exactly as 
did the other one, and I immediately 
“smelt a rat”—and not a very nice one 
either! Whatever the cause of the 
original blooming trouble, it now seemed 
clear that I had not found it. It was 
apparently intermittent, and had chosen 
to vanish at the time I had corrected 
the faulty line transformer assembly. 
The latter probably had little or nothing 
to do with it. 

Now that it had chosen to reappear, 
I was determined not to lose sight of it 
again. Without even daring to switch 
the set off, I examined the EHT cir¬ 
cuitry as closely as I could with safety, 
but without finding anything unusual. 

Next I attacked it with a long piece 
of plastic rod, with which I gently 
prodded the 1S2, the lead to the grid 
cap, and the socket pins. The last 
manoeuvre brought results. When one 
of the filament pins was pushed, the pic¬ 
ture returned to normal, and the fault 
could be cured or created quite con¬ 
sistently by pressing the pin in opposite 
directions. 

Closer examination, with the set off, 
confirmed that the socket contact was 
not making effective contact with the 
valve pin, unless it happened to be at 
critical angle. I tightened both filament 
contacts, checked the soldered connec¬ 
tions, found them intact, and tried both 
lS2s again. As I expected, both worked 
perfectly. 

I must confess I heaved a sigh of re¬ 
lief over that one. It is always a shock 
to realise that one has nearly allowed 
a faulty set to go back into a customer’s 
home, no matter how many excuses 
there may be for not having found it. 
Excuses seldom sound convincing when 
one tries to present them, even assuming 
one is given the chance. Unfortunately, 
one may not always be granted even 
that much satisfaction. One simply 
loses a customer without ever knowing 
why. 

FINAL CHECK 

In the circumstances, I took the pre¬ 
caution of keeping the set for an extra 
day. I checked it over again, let it run 
most of the day, “bashed” it (discreetly) 
at odd intervals, and generally did every¬ 
thing possible to reveal any further 
faults. These tests proved negative, and 
I finally delivered the set to the cus¬ 
tomer feeling reasonably confident that 
it should not bounce. 

In fact, I was able to check with him 
several weeks later, and he reported 
everything working fine. In fact, he 
used the well-worn phrase, “It’s never 
performed as well before.” 

While I usually accept that remark as 
a nice compliment, and nothing more. 
I’m inclined to think this customer might 
have been closer to the mark than most. 
After all, almost anything .would look 
better than two compressed pictures 
with a blanking bar in the middle! 
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Heat surface areat 


F. W. DAVEY & CO. PTY. LTD. 


288 Huntingdale Road. Huntingdale, Victoria 


Please forward me further information on “Mhoglas” Heating Elements. 

State Application 

Name 

Address 


GRAPHITE-COATED GLASS FABRIC HEATING ELEMENT 

Surface heating problems are solved by using “Mhoglas” heating 
element now available from Davey. “Mhoglas” has been woven 
from fine-drawn, continuous fibreglass coated with graphite, which 
ensures ALL-OVER AREA HEATING to any predetermined tem¬ 
perature up to 230°C. A protective Epoxy resin coating is applied 
to enable flexing of “Mhoglas” heating elements into any desired 
shape. 

Applications have included plastic bonding machinery for aircraft 
hull components, wood veneers, etc. 

• ALL-OVER EVEN HEATING up to 230 C. • Light, flexible, 
thin, non-metallic • May be bedded in plastic • Available 12" wide 
in lengths to 6 ft. • Various resistances available from stock 

• Usable with A.C. or D.C. power from any voltage • Reasonably 
priced. 



The world's most reliable 
appliance type switches 

COST NO MORE. 

CUTLER-HAMMER 

More than 1000 types available.— many ex 
stock. Lever types — tool handle —- push-push 
— slide-button — rocker — automotive, in¬ 
dustrial or Service Approved Types. 


YOUR ENQUIRY WILL RECEIVE IMMEDIATE ATTENTION 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK ST., 

SYDNEY. 2 0233. 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. MELBOURNE, 67 9161; HOBART 3 3836; NEWTON 

McLaren ltd. Adelaide, laoiii; chandlers ltd. Brisbane 310341 ; carlyle & co. ltd. 

PERTH, 219331; ATKINS (W.A.) LID. PERTH, 210101. 
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ELECTRONIC DEVELOPMENTS 


KITSETS 


...BUILD IT YOURSELF... 
FOR HALF PRICE 


RECEIVERS 

1. DXERS I (B. or AC) 

2 . DXERS 2 (B. or AC) 

3. DXERS 3 (B. or AC) 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 

6 . Interstate 5 

7. Dual Wave 5 

8 . Dual Wave 6 

9. 1962 Stereogram 

10 . Transistor I 

I I. Transistor 2 

12 . Transistor 3 

13. Transistor 4 

14. Transistor 6 

15. Transistor (R.F.) 7 

16. Transistor 8 

17. Transistor (3 Band) 8 

COMMUNICATION 

TYPES 

18. Interceptor 5 

19. Globespan 8 

HIGH FIDELITY 
AMPLIFIER? 

20. Hi-Fi (M 3 

21. Mullard (M 3-3 

22. Mullard (M) 5-10 

23. Mullard (M 5-20 

STEREO UNITS 

24. Mullard 2-2 

25. 1962 Mullard 3-3 

26. 1962 Mullard 10-10 

27. Unit I (R.TV&H.) 


28. Unit 2 (R. TV & H.) 

29. Unit 3 (R. TV & H.) 

30. Unit 4 (R. TV & H.) 

31. Playmaster 101 

32. Playmaster 103 

33. Playmaster Twin 10 

34. Playmaster Twin 17 

35. Miniwatt Twin 10 

GUITAR AMPLIFIERS 

36. Golden Series 12 W. 

37. Golden Series 20 W. 

38. Std. Series 12 Watt 

39. Std. Series 25 Watt 

40. Std. Series 35 Watt 

P.A. AMPLIFIERS 

41. Standard 12 Watt 

42. Standard 25 Watt 

43. Standard 35 Watt 

44. Standard 100 Watt 

45. Transistor 10 Watt 

46. Transistor 30 Watt 

CONTROL UNITS 

47. Playmaster No. 8 

48. Playmaster No. 9 

49. Playmaster No. 10 

50. Transistor Low Noise 

(Monaural) 

51. Transistor Low Noise 

(Stereo) 

52. 4 Channel Audio 

Mixer. 


TUNERS 

53. Playmaster No. 3 

54. Playmaster Program 

Source. 

55. Transistor High Gain 

56. T istor Medium Gain 

57. Mullard Wide Band 

58. Philips Wide Band 

TRANSISTOR 

AMPLIFIERS 


59. I Watt 

60. 2 Watt 

61. 4 Watt 

62. 10 Watt 


Stereo 

Stereo 

Stereo 

Stereo 


TAPE AMPLIFIERS 

63. No. 3 R. TV & H. 

June, I960. 

64. No. 4R. TV & H. 

July, I960. 

65. Stereo Tape Amp. 

INSTRUMENTS 

66 . 3" C.R.O. R.TV&H. 

67. 5” C.R.O. R.TV&H. 

68 . 6V Tachometer 

69. 12V Tachometer 

70. Electronic Stetho. 

71. Sweep Generator 

72. Pattern Generator 

73. G.D.O. Adapter 

74. R/C Bridge 


75. Valve & Transistor 
Tester. 

76. Transistorised Signal 
Tracer. 

77. Transistorised Wave 
Meter. 

78. Standard Audio 
Osc. 

79. 1962 Wide Range 
Audio Osc. 

80. V. T. V. M. 

81. Signal Generator 
R.F. 

82. Distortion-Noise-&- 
Millivoltmeter. 

MISCELLANEOUS 

KITS 

83. 50 MC/S Converter 

84. 144 MC/S Converter 

85. S/W. I. Converter 

86 . S/W. 2. Converter 

87. Light Beam Relay 

88 . Fremodyne 4 

89. Stereo Phone Amp. 

90. Stereo Phone 
Adapter 

91. Porta Player 

92. Porta Gram 

93. Transporta Grame 7 

94. Flasher Unit 

95. Regulated 9V 
Supply 

96. Universal Battery 
Charger 

97. Intercom Unit 


EXCELLENT FREQUEN¬ 
CY RESPONSE. LOW 
DISTORTION FIGURE 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL 





see 


NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDS I0CPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MINIWATT TWIN 10 STEREO-COMPLETE KIT—£38/12/6 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63 3596 

63-5973 MELBOURNE ... VICTORIA 63 5973 
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ELECTRONIC DEVELOPMENTS 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R. TV Or H., MARCH, 1962 

ONLY £12/8/6 


"LEARN WHILE YOU BUILD" KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 


LATEST TRADE RELEASES 

NEW TRANSISTOR & INSTRUMENT TYPE 
TELESCOPIC AERIALS—6 SECTION 
EXTENDS FROM 5in TO 29in 

FULL PRICE ONLY 18/9 


NEW MINI-BOXES— 

6in x 3iin x 2£ln 
8in x 3?in x 2^in 


19 / 6 * TPIutTax) 


"GOLDEN SERIES" 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 

MULLARD3-3 

STEREO 

AMPLIFIER 

MULLARD10-10 
STEREO 
AMPLIFIER 

50 & 144 MC 
CONVERTER 

KITS 


1963 rSISTOR 
PATTERN GEN. 
only £6/17/6 

R/C BRIDGE (1963) 

FULL KIT £21/12/6 

HI-FI 3 
MONAURAL 
AMPLIFIER 

COIL WINDING, ETC. WIRES.. < in listed gauge) 

12 to 30 (SWG or B Or S). Avail. 4 oz to 71b Reel 

^ ( /i n n )• if I n it n // 

WE STOCK METALWORK A 

ALUM. & STEEL 
CHASSIS 

ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 

ELECT! 

Phone 63-3596 

63-5973 ] 

RD PANELS FOR RADIO. \\ 

RECORDING TAPE 
VALVES 
TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 

TV AERIALS 

IONIC D 

232 FUNDI 
MELBOURNE. 

f & HOBBIES PROJECTS AND 

TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD CHANGERS 
TRANSCRIPTION 
UNITS 

METERS 

EVELOP1 

BUS LANE 
. . . VICTORIA 

NUMEROUS OTHER TYPES. 

TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 

STY LI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 

MENTS 

Phone 63-3596 
63-5973 
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is not so easy to lower the frequency 
by a large amount. However, it is often 
possible to reduce the frequency suffi¬ 
ciently to be very useful. 

Grinding and etching, either separately 
or together, are the two common 
methods used for raising crystal 
frequencies. 

The frequency of a plain crystal gen¬ 
erally may be lowered by “loading”. 
The same result may be achieved with 
plated crystals, by further plating. Each 
of these methods will be described and 
they are all within the scope of the 
average individual who is prepared to 
“follow the rules” and to exercise a 
certain amount of care. 

The materials needed for grinding are 
a flat piece of plate glass, a quantity of 
600 grade carborundum or similar corn- 


cloth for drying. The abrasive should be 
available from hardware suppliers or 
one of the distributors of abrasives. 


During the past five years or so, there has been an upsurge in the use 
of quarfi crystals, particularly in the amateur field. The following art- 
tide is largely an account of the experiences and findings of the writer 
in his efforts to adjust to the desired frequency, crystals which were 
needed for various pieces of equipment. 

By Ian Pogson 

O VER the past decade or more, there that are plated. The surface plating takes 
have been literally thousands of the place of the normal plates used to 
quartz crystals released and distributed clamp the plain crystals. The plated 
through disposals sources. It would be crystal is held at each end by clips 

safe to say that most of them are sitting which are part of the holder. S 

in junk boxes and drawers, mainly Unfortunately, these plated crystals are 
because they are on unwanted rather limited in their scope but more 
frequencies. will be said about them later on. 

It is possible in most cases, to process The other main type which will be 

these crystals and move them to a discussed, is the well known FT241, 

usable frequency. However, most of us which ranges in frequency from 370 to 10 S J? 111 Dy » a smau amou J 11 ' 

are loth to attempt any such operations 540 Kc. The crystal itself is quite small, f ay . a * ew cycles, some P r ^ er 

on the grounds of inexperience and lack being only about iin square. Opposite *<? !j av fL a VCry *J ne abrasive available 
of sufficient practical guidance. It is the faces are plated and a short lead is things as toot ^ P aste » Brasso, 

purpose of this article to dispel these soldered to the centre of each face. The 
notions and to make it possible for many short leads, in turn, have other leads 
dormant crystals to be brought into use- soldered to them and these are fixed to 
ful service. the holder pins. 

MANY r^DYCTAlC? The above frequency range is covered 

iv/w m/mnt UKioiALJt by two distinct series. Each is identified 

We are of the opinion that there by a channel No. One series runs from 
could be more crystal-locked receiver Channel 0 to Channel 79. The other 
front ends constructed and more “tune- series starts at Channel 270 and finishes 
able IF’s” with crystal lattice filters, if at Channel 389. The two-digit series 
only the fear of tackling the crystal may be identified also by its black 
problem could be overcome. There are holder and the three-digit series by a 
many who would prefer to have a filter tan holder. 

type of SSB transmitter, except for the The two-digit series were originally the holder. When holding^ crystal in the 
fact that it contains up to 15 or so intended to be multiplied in frequency hand, do so by holding between the 
crystals of various types. Read on. Per- by 54 times and the three-digit series finger and thumb, across opposite edges, 
haps we can still persuade some readers by 72 times. In order to get the funda- Be careful also not to touch the inside 
to have a go. mental frequency in each case, it is faces of the holder plates. They should 

The most common type of crystal is necessary to divide the frequency in Me be kept clean at all times, 
the plain one, which is a rectangular marked on the case, by 54 and 72 It is desirable to grind the crystal on 

slab. It is held between two metal plates, respectively. As an example, Channel “ .. 

generally with raised “lands” at the 365 is also marked, 36.5 Me. When 36.5 
corners. The assembly then fits into a Me is divided by 72, we obtain 506.944 
holder, usually of insulating material, Kc. The fundamental spacing between 
with a pair of connecting pins. The adjacent two-digit channels is 1.852 Kc, 

FT243, DC 11 and others fall into this with the three-digit series on a spacing 
category. The majority of these range of 1.388 Kc. 

in frequency from about 5500 to 8500 Kc In addition to the FT241 series 
and may be brought up to 9 Me or already referred to, there is a third series, 
so, without much difficulty. ranging in fundamental frequencies 

Among the FT243 types, are a few from 729 to 1040 Kc. This corresponds 


FINE ABRASIVES 

To shift frequency by a small amount. 


“Ajax,” water rubbing compound and 
other similar products are sometimes 
used but the writer has always been 
able to manage with just the one grade. 

Apply a small quantity of the abrasive 
powder, sufficient to cover a threepenny 
piece or even less, to the glass plate. 
Add sufficient water to give a consist¬ 
ency a little less than a thin paste. This 
powder and water mixture may conveni¬ 
ently occupy an area approximately 2 
inches in diameter. 

Considerable care should be exercised 
when the* crystal is being taken out of 


one side only. The side which is to be 
left may be marked in the centre with 
an ordinary pencil. It will be necessary 
to renew the mark each time the crystal 
is washed and checked. When the final 
frequency is reached, the mark should 
be washed off. 

Place the crystal flat down in the 
middle of the grinding pool, with the 
pencil mark facing upwards. With the 
index and middle fingers on the face of 
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to Channel 700, through to Channel 999. 
The fundamental frequency spacing 
between adjacent channels is 1.042 Kc. 

This latter series is not so well known 
as the others, possibly because the 
frequency range is outside the usually 
accepted Intermediate Frequencies, where 
the others have been found to be 
extremely useful. The crystal size is 
somewhat smaller, being something of 
the order of l/8in square. These are 
mentioned in passing but some may even 
find uses for these frequencies. 

Generally speaking, a crystal can be 
raised in frequency quite readily but it 

Such a heavy piece of glass is not 
essential for grinding. Typical type 
FT243 and DC 11 holders are shown 
with their crystals, along with the pool 
of abrasive at the right . Note the pencil 
mark on the large crystal . 











the crystal, at diagonally opposite corn¬ 
ers, use light pressure and make sure 
that the pressure exerted by each finger 
is equal. The correct amount of pressure 
will come only with experience and it is 
better to err on the light side at first. 

Now describe figure eights, say five 
of them. Turn the crystal through 90 
degrees and describe the same number 
of eights. By moving the crystal through 
90 degrees and describing the same num¬ 
ber of eights each time, the same 
amount of material should be removed 
from all parts of the crystal face. 

After a set of figure eights, the crystal 
should be cleaned and checked for fre¬ 
quency and activity. Hold the crystal 
by opposite edges and swill off the 
grinding paste in a bowl of clean water 
or under a running'tap. When all the 
surplus has been removed, the crystal 
should be held between the thumb and 
index finger of the left hand and the 
middle finger brought under the crystal 
for support. 

Lightly scrub both faces with the 
toothbrush, using a small amount of 
soapy water. Take care to remove all 
traces of soap before thoroughly drying 
on the lint-free cloth. Although it is not 
essential, a watchmaker’s glass is handy 
for having a closer look at the ground 
surface. Traces of lint, if present, can 
also be detected and should be removed. 
The glass may also be used to find 
the original pencil mark. 

FREQUENCY SHIFT 

Just how far to take the grinding 
process will depend upon how much the 
crystal is to be raised in frequency. If 
only a few Kc are involved, only a few 
figure eights should be described before 
checking. It is a good idea anyway, to 
count the number of eights and then 
measure the change in frequency, to get 
some idea of the grinding effect. 

The process of grinding and checking, 
grinding and checking, should be carried 
on with patience, until the correct fre¬ 
quency is reached. Remember, take it 
very carefullv as the desired frequency 
is approached. If preferred, one of the 
finer abrasives mentioned may be used 
in the final stages. 

Should a crystal show loss of activity 
or even stop oscillating, then one or 
more of the following steps should be 
taken to restore the activity. The pre¬ 
sence of moisture or dirt on the surfaces 
will cause loss of activity. Try scrubbing 
the surfaces with the toothbrush, which 
has been given a slight coat of soap, 
making sure that the soap is washed 
off afterwards. Thoroughly dry and check 
again. 

Another simple method which is often 
effective in restoring activity, is to 
change the crystal over to another pair 
of electrodes. The surface of electrodes 
takes on different forms and sometimes 
the “lands” are higher, which will induce 
the crystal to show greater activity. It 
is important, however, that the elec¬ 
trodes be the same size as the former 
ones used. 

If these measures are not successful, 
the edges may be bevelled. In some 
cases, the crystal may be already be¬ 
velled, in which case, this remedy cannot 
be used. Bevelling may be done with 
the same 600 grade but it is better to 
use something coarser, such as 400. 

The last method which may be re¬ 
sorted to is that of edge grinding. Ad¬ 
jacent edges may be done, doing one at 
a time. The coarser compound is again 



This is a typical setup for crystal etching. The tongs can be clearly seen 
with a crystal firmly grasped. With the lid in place when not in use, the 
solution will keep for long periods. Note the " anti-spill" base on the 

container. 


preferable. After the edge is ground, the 
corners should be bevelled slightly. 

It may happen, that after edge grind¬ 
ing, the desired frequency may have 
been passed. Provided this has not gone 
too far, the frequency may be lowered 
by methods to be described later on. 

One point which has not been men¬ 
tioned: If a crystal has lost activity or 
stopped, it may come good again with 
further grinding provided, of course, that 
the desired frequency is not too close. 

A more recent method of raising the 
frequency of crystals is by means of 
etching. In point of fact, it is more 
likely to lead to success than grinding 
for the beginner in this field. Normal 
activity is usually retained and there is 



Two commonly used crystal electrode 
plates . The " lands /' shown exagger¬ 
ated, are the corner raised portions. 
The centre "button" at right is lower 
than the lands. 



This shows the method of mounting 
crystals in FT24I holders. Details 
may be correlated with the text and 
photograph. 


less tendency for the frequency to drift, 
after a period of time, as is sometimes 
the case with a ground crystal. 

The materials for etching are: A small 
quantity of ammonium bifluoride, a 
plastic container, such as used by 
chemists, to pack tablets, pills, etc. and 
a pair of tongs. The plastic container 
may be about 2 inches high and U 
inches in diameter. It is a good idea to 
procure the lid of a plastic case as used 
to store typewriter ribbons. The plastic 
container is glued to the lid as shown 
in the photograph. This makes for a 
stable unit and will help to prevent the 
container from being tipped over. 

PLASTIC TONGS 

The tongs may be made from two 
plastic rods about 1/8-inch or so in 
diameter. We used two plastic savoury 
forks. These are about 4 inches long 
and are bound together at one end. At 
about ± inch from the other end of 
each leg, a “V” is cut about 1/32 inch 
deep, so that they face each other. The 
tongs so formed, can be used to grip 
opposite sides of the crystal. Under these 
conditions, the crystal can be etched 
and cleaned without the fingers coming 
into contact with it. 

The ammonium bifluoride may not 
be easy to come by in small quantities. 
It may be necessary to obtain about a 
pound or so, in which case, it may be 
possible for a number of interested 
persons to club together. Perhaps the 
best place to obtain it would be from 
chemical distributors, such as H. B. 
Selby and Co., Pty. Ltd., in Sydney, for 
example. 

To prepare the ammonium bifluoride 
for the etching process, dissolve two 
parts of the crystals in five parts of 
water. The crystals take quite a while 
to dissolve and the use of warm water 
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will hasten the action. The solution thus 
formed will attack glass, hence the use 
of plastic container and tongs. The solu¬ 
tion should not be allowed to come into 
contact with the hands. 

The crystal to be etched is taken from 
its holder and is placed between the 
jaws of the tongs, in the nicks provided 
and as shown in the photograph. The 
crystal is placed in the bath, with the 
tongs resting on the side of the con¬ 
tainer. The time that the crystal is left 
in the bath, will depend on the amount 
of frequency change required and the 
temperature and strength of the bath. 
The time will also vary with the parti¬ 
cular crystal and the state of the sur¬ 
faces. 

We have successfully etched crystals 
500 Kc or so, higher in frequency. As the 
process continues, the crystal surfaces 
take on a sheen and become almost trans¬ 
parent. Etching should not be continued 
beyond this condition, as the surfaces 
will become pitted, activity will fall off 
and oscillation eventually cease. 

An important point to remember is the 
fact that the etching action is not linear 
with respect to time. As a general rule, 
the crystals which we have done, have 
shifted about 50 Kc higher in frequency 
in the first hour. After that, the fre¬ 
quency may only be raised by about 
200 Kc in the next 10 or 12 hours. In 
fact, the process becomes progressively 
slower as the surfaces become smoother. 

The etching rate may be increased by 
a small amount of grinding in between 
periods in the bath. This method will 
also permit the etching to be carried 
further, due to the roughening of the 
surfaces by grinding, so preventing the 
onset of pitting as mentioned previously. 

However, the combination of grinding 
and etching is not recommended for the 
beginner but may be used, if desired, 
after seme experience has been gained 
separately with both methods. 

Each time the crystal is taken from 
the bath, it should be washed and dried, 
before it is put back into the holder to 
check its frequency. When the final fre¬ 
quency is reached, the crystal should be 
washed thoroughly, to make sure that 
ail of the etching agent is removed. It 
has been claimed that, unless this is done, 
etching will continue and, in time, the 
frequency will drift. We have not had 
any experience of this phenomenon but 
it is mentioned as a precaution. 

It is good practice, when grinding 
crystals, to bring them fairly close to 
frequency and then to etch the rest of 
the way. This avoids the tendency to 
drift after grinding. 

LOADING METHODS 

Plain crystal slabs may be brought 
lower in frequency by “loading” and this 
may be done in a number of somewhat 
different ways. The main difference 
between methods lies in the type of 
material used for the loading process. 
The frequency change by these methods 
is not very great when compared with 
etching and grinding however. 

The simplest method is to use graphite 
from an ordinary pencil. Perhaps an 
example would best serve to illustrate 
this operation. We started off with an 
FT243 crystal and the frequency was 
measured as 7376.0 Kc. One face was 
loaded with a blob about 3/1 bin in 
diameter, using an HB pencil. The sur¬ 
plus graphite was gently rubbed off with 
a dry cloth. The frequency was measured 
again and was found to be 7370.6 Kc, a 


The copper plating setup is very simple. All that is required for success is 
a little care . Plated crystals in FT241 and FT243 holders are illustrated. 

The solution should be returned to its bottle after use. 


reduction of 5.4 Kc, with good activity 
maintained. 

The experiment was carried further. 
This time a blob about 5/16in in diam¬ 
eter was applied to the opposite face and 
the surplus removed as before. The next 
measurement showed that the frequency 
had dropped to 7364.8 Kc, a further 
change of 5.8 Kc, making 11.2 Kc in all. 
It should be pointed out that the activity 
had dropped appreciably at this stage 
and, unless this could be tolerated, a 
somewhat smaller change in frequency 
only could be achieved. 

Another point worth noting is that it 
would be desirable to use a somewhat 
harder pencil for the job. This may 
result in a more permanent job. In actual 
fact, this method does sometimes suffer 
from the disadvantage that some of the 
graphite is shaken off the crystal in the 
course of time, with a consequent in¬ 
crease in frequency. 

Before leaving this method, it should 
go without saying that if it is desired to 
lower the frequency by less than the 
amount quoted, then less graphite should 
be applied. Should the frequency be re¬ 
duced beyond that which is required, 
then a little of the graphite may be re¬ 
moved with an ordinary eraser. It is also 
possible to wash off all the applied 
graphite and the crystal will be restored 
to approximately its original frequency. 

The same technique may be adopted 
but instead of graphite from a pencil, 
ordinary solder may be used. The solder 
is applied in the same manner. A piece 
of resin cored solder, doubled over, 
makes for easy application from where 
it is bent. Care should be taken not to 
apply too much solder, as it is more 
difficult to remove than graphite. For this 
very reason, however, it is a better 
proposition than graphite, as it has less 
tendency to drift higher in frequency. 

Some months ago, we came across 
an article in “Amateur Radio’* on the 
subject of lowering the frequency of 
crystals, written by Bill Roper. The idea 
seemed to be a good one, so we decided 
to try it. This is a somewhat more 
sophisticated method of crystal loading, 


by making use of such preparations as 
“Silvo” or “Brasso.” 

The liquid is smeared as evenly as 
possible over one face and then left for 
several minutes to dry. This face is then 
gently polished with a piece of cloth. 
Care should be taken during the polish¬ 
ing, as it is quite easy to break the 
crystal if too much pressure is used. 

In order to avoid such an accident, 
the crystal should be rested on a flat 
solid surface, such as a piece of glass. 
An example of the figures which we 
obtained with this method will be quoted 
as a guide. The same crystal was used 
as for the graphite loading, in fact this 
crystal was subjected to the “Silvo” 
method first. 

TYPICAL RESULTS 

Before any changes were made, the 
frequency was measured and found to 
be 7375.6 Kc. After the first application 
of Silvo was dry and polished, the fre¬ 
quency was reduced to 7370.8 Kc, a drop 
of 4.8 Kc. If it is required to reduce 
the frequency slightly more, this can 
often be done without further application 
of liquid, although the reason for the 
effect is not obvious. The same crystal 
was again removed from its holder and 
given a further polish and the frequency 
was reduced by a further 1.4 Kc. 

Not content with a reduction of 6.2 
Kc, we decided to try loading the other 
side of the crystal by the same simple 
process. This was duly done and the 
frequency was brought down to 7362.0 
Kc, an overall reduction of 15.6 Kc. 
Th’s is quite a worthwhile reduction 
and there seemed to be very little change 
in activity. These figures are quoted as 
the practical maximum and by the appli¬ 
cation of less Silvo or Brasso, less fre¬ 
quency change may be obtained. Inci¬ 
dentally, these figures which we obtained, 
are much the same as those quoted by 
Bill Roper. 

Although we have not had time to 
check this point, it seems possible that 
this method would be reasonably per¬ 
manent. Another advantage of this 
method is the fact that the original fre- 
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quency may be very nearly restored by 
the simple expedient of washing. After 
washing our crystal which is used as an 
example, the frequency returned to 
7375.7 Kc, a rise of 100 cycles on the 
original frequency. 

Having just dealt with methods of 
lowering the frequency of various types 
of plain crystals, this naturally leads to 
the subject of plating for the purpose 
of lowering the frequency of plated 
types of crystals. The types we will dis¬ 
cuss are the FT241 and the plated 
version of the FT243. As we mentioned 
earlier, the frequency can not generally 
be lowered by a great amount, but suffi¬ 
cient change can be obtained to make 
the process extremely useful in some 
cases. 

FT241 type crystals were made during 
the last war and have been stored for 
long periods under varying conditions. 
As a result, some of them have deterior¬ 
ated. They should therefore be checked 
for activity. If an output of 8-10 volts 
as measured on a VTVM, is obtained, 
then it should be left alone. Should the 
output be under 8 volts, then the plated 
surfaces should be inspected for evidence 
of tarnishing. 

A cleaner which we have found very 
satisfactory is Goddards “Silver Dip,” 
used for cleaning silverware and is 
obtainable from grocery stores. The 
tarnished crystal is immersed in the 
liquid for several seconds, after which 
the crystal should be thoroughly washed 
in running water. This should restore the 
activity, but it should be completely dry 
before it is tested again. Before plating 
is carried out, all crystals should be 
checked and dealt with, where necessary. 

Another fate which has befallen some 
of these crystals due to the passage of 
time is that of loose connections to the 
crystal faces. In such circumstances, the 
crystal will not oscillate, but it is some¬ 
times possible to repair the damage and 
so restore it to useful service. 

The wires are soldered to the centre 
of each face and if this joint is inspected 
under a watchmaker’s glass, the damage 
can be seen quite readily. The wire may 
have come adrift and the place where 
it came from takes the form of a small 
hole in the solder. With the proper care, 
it is possible to bring the wire back 
into this hole. Increase the tension by 
carefully bending the spring wire. Given 
a certain amount of good fortune, the 
crystal may be found to be oscillating 
again. 

A crystal which has been brought back 
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Most crystals mentioned in the article 
should oscillate in this simple test 
oscillator . 



The series and parallel frequencies 
of crystals may be accurately deter¬ 
mined by this arrangement, given a 
good frequency meter . 

into operation by these measures may be 
quite serviceable. However, there could 
be some doubt about its reliability, the 
decision as to whether the crystal is used 
permanently or not will be up to the 
user. 

If it is desired to experiment with 
plating type FT241 crystals, a solution 
may be made up for copper plating as 
follows:—15 gm. copper sulphate, 5 c.c. 
concentrated sulphuric acid, 5 c.c. alco¬ 
hol, 100 c.c. distilled water. In case you 
were wondering, we had ours made up by 
the local chemist. 

To arrange a set-up for the plating 
process, pour the solution into a small 
tumbler. Bend a piece of 16 gauge, clean, 
bare copper wire, so that it clamps on 
the side of the tumbler and the inside 
end dips an inch or more into the solu¬ 
tion. The other end of the wire is taken 
via a 330 ohm resistor, to the positive 
side of a 1.5 volt dry cell. The 330 ohm 
resistor may have to be increased to as 
high as 1.5 K, where it is necessary to 
plate very tiny crystals. For our purposes, 
this has not been found necessary 
The two contacts should be shorted 
together, of a socket which will take the 
crystal to be plated. A lead runs from the 
shorted contacts, to the negative side of 
the dry cell. Before a crystal is plated, 
its frequency should be measured accu¬ 
rately. Then remove the top cover from 
the crystal holder and plug the remainder 
which contains the crystal, into the 
socket. 

Immerse the crystal in the solution for 
say, 10 seconds and remove it again. 
After washing and drying, the frequency 
should be measured again. This will give 
an idea as to how long the plating pro¬ 
cess should be continued to give the re¬ 
quired frequency change. When immers¬ 
ing in or removing the crystal from the 
solution, it should be done quickly. 
Alternatively, one of the leads to the dry 
cell may be opened until the crystal is in 
the solution. 

Although it is a practice which should 
be avoided if possible, should the plating 


be taken too far and the frequency be- 
lower than required, the frequency may 
generally be raised again by merely re¬ 
versing the polarity of the electrodes. 
However, here is a word of warning. We 
have had the experience where the re¬ 
versal process did not materialise. In 
fact, we have had crystals go still lower 
in frequency, in spite of reversing the 
electrodes. 

In a couple of instances, we accident¬ 
ally overshot the mark and repeated re¬ 
versals of polarity only carried the fre¬ 
quency further from the wanted one. It 
was reasoned that it should be possible 
to etch some of the copper off again and 
so raise the frequency. An appeal was 
made to a higher authority in the field 
of chemistry and plating. Our hopes 
were raised when it was suggested we use 
liquid ammonia with a small quantity of 
hydrogen peroxide added. 

To cut a long story short, we obtained 
some 880 strength ammonia and a bottle 
of ordinary hydrogen peroxide from the 
chemist. It was found that the ammonia 
was far too strong, so it was diluted with 
about five parts of water to one of 
ammonia. About 10 per cent by volume 
of hydrogen peroxide was added. This 
quantity does not appear to be critical. 
The container we used, was the plastic 
lid of a typewriter ribbon packing. 

Before using the solution on a crystal, 
try it out on a piece of bare copper wire 
first to check the strength. Gently swish 
the wire around and observe the amount 
of small bubbles that are given off. The 
action should not be violent but quite 
perceptible. If the action is considered 
too fast or too slow, then water or 
ammonia should be added accordingly. 
It is better to err on the weak side if in 
doubt. 

When all is ready, hold the crystal 
assembly by the pins and quickly but 
carefully, immerse the crystal in the 
solution. Gently swill around for only 
two or three seconds in the first instance. 
Remove and rinse under a running tap. 
After drying, the frequency should be 
measured again and the change noted. 
This will give a good idea as to the time 
required to etch the required amount. 

With care, it should be possible to etch 
right to the correct frequency. However, 
if the etching is taken a little too far, it 
is only necessary to revert to the plating 
process. 

PLATING RANGE 

Most authorities consider that the 
maximum amount that an FT241 crystal 
may be lowered in frequency is about 
2 Kc. However, the writer has plated 
successfully, a Channel 363, 504.166 Kc, 
Type FT241 crystal to 500 Kc. This 
is a change of over 4 Kc, but we may 
have been lucky. 

We also decided to see what could 
be done with those FT243 plated crystals 
which seemed rather useless if they were 
on an unwanted frequency. By way of 
an experiment, we tried plating such a 
crystal marked 8275 Kc. This was plated 
in the same manner as for the FT241s 
and the frequency was lowered by 20 
Kc, to 8254 Kc. The time taken for 
this change was 10 minutes. There 
appeared to be no loss of activity and 
it may have been possible to have taken 
the plating even further. 

Having had some success with lower¬ 
ing the frequency of this particular type, 

(Continued on page 72) 
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RADIO, T.V. TECHNICAL 
BOOKS IN STOCK 


No. Particulars Price Postage 

35 Dictionary of Mathematical 

Data 3/ 6d 

56 Radio Aerial Handbook . 3/9 „ 

57 Ultra Shortwave Handbook 3/9 „ 

64 Sound Equipment Manual 3/9 „ 

65 Radio Designs Manual 3/9 „ 

68 Frequency Modulation Re¬ 
ceivers Manual . ... 3/9 „ 

69 Radio Inductance Manual 3/9 „ 

72 Radio Experimental Circuit 

Manual 3/9 „ 

73 Radio Test Equipment Manual 3/9 „ 

78 Radio and Television Labora¬ 
tory Manual 3/9 „ 

83 Radio Instruments and Their 

Construction 3/9 „ 

85 Miniature Radio Equipment 

Construction Manual 5/3 „ 

86 Midget Radio Construction 5/3 „ 

99 One Valve Receivers 2/3 ,, 

100 A Comprehensive Radio Valve 

Guide Book No. 1 7/6 „ 

101 Two-valve Receivers 2/3 „ 

102 40 Circuits Using Germanium 

Diodes 4/6 „ 

103 “Radiofolder” A. The Master 
Colour Code Index for Radio 

and Television 2/3 M 

104 Three-valve Receivers 2/3 „ 

106 Radio Circuits Handbook 

No. 4 . . . . 3/9 „ 

107 Four-valve Circuits . 2/3 „ 

108 Five-valve Circuits 3/9 „ 

110 The “Emperor” Radiogram for 

Home Construction 5/3 ff 

115 Constructors’ Handbook of 

Germanium Circuits. 3/9 „ 


No. Particulars Price Postage 

121 A Comprehensive Radio Valve 

Guide Book No. 2. 7/6 6 d 

123 “Radiofolder” F. The Begin¬ 
ners’ Push-Pull Amplifier .. 2/3 „ 

125 Listeners’ Guide to Radio and 
Television Stations of the 
World. 3/9 

129 Universal Gramo. Motor 

Speed Indicator. 1/6 , t 

130 Practical F.M. Circuits . . . . 7/6 „ 

131 “Radio Chart” Guide to Mod¬ 
em Valve Bases. 3/9 f , 

132 Reactance-Frequency Chart 

for Designers and Construc¬ 
tors . 7/6 „ 

133 Radio-controlled Models for 

Amateurs . 7/6 „ 

134 F.M. Tuner Construction .. 3/9 „ 

135 All-dry Battery Portables Con¬ 
struction . 3/9 „ 

138 How to Make TV and F.M. 

Aerials for Bands 1, 2 and 3 3/9 „ 

140 Television Servicing For Be¬ 
ginners. Book No. 1 .. .. 6/9 99 

141 Radio Servicing For Amateurs 5/3 99 

142 Modern TV Circuits and 

Fault-finding Guide. 6/9 ,, 

143 A Comprehensive Valve Guide 

Book No. 3 .... .. 7/6 

144 The New “At-a-glance” Valve 

and Television Tube Equiva¬ 
lents . 7/6 „ 

145 Handbook of AM/FM Cir¬ 
cuits and Components .... 3/ „ 

146 High Fidelity Loud-speaker 

Enclosures .. 7/6 „ 
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147 Practical Tape Recorder 

Handbook ... 

148 Practical Transistor Receivers, 

Book No. 1 . 

149 Practical Stereo Handbook .. 

150 Practical Radio Inside Out .. 

155 Portable Transistor Radio and 

Radiogram ... 

157 A Comprehensive Radio Valve 

Guide Book No. 4. 

158 Radio, Television, Industrial 
Tubes and Semi-conductor and 
Diodes Equivalents Handbook 

159 Realistic High Fidelity .. .. 

160 Coil Design and Construction 

Manual. 

162 High Fidelity Stereo Gramo¬ 
phone . 

165 Hartley On Hi-Fi. Book No. 

1. Radio Tuners. 

166 Public Address Systems .... 

167 Transistor Circuits Manual 

No. 3. 

168 Transistor Circuits Manual 

No. 4. 

169 Hi-Fi Transistor F.M. Tuner 
for the Home Constructor .. 

171 Super Sensitive Transistorised 
Pocket Set Construction .... 

173 Practical Transistor Audio 

Amplifiers. 

174 Transistor Subminiature Re¬ 
ceivers Handbook . 

175 Transistorised Test Equipment 
and Servicing Manual .. 


Price Postage 
7/6 6d 


14/3 „ 

7/6 „ 


6d 


No. Particulars Price Postage 

176 Transistor Audio Amplifiers 

Manual. 9/ 

177 Modem Transistor Circuits 

For Beginners.14/3 

178 Comprehensive Radio Valve 

Guide Book No. 5. 9/ 

179 Transistor Circuits Manual 

No. 5. 7/6 

180 British Semi-conductor Survey 22/6 

181 22 Tested Circuits using 
Micro-Alloy Transistors .... 

182 “At-a-glance” Radio Valve and 
TV Tube Requirements .. .. 

183 How To Receive Foreign TV 
Programmes on Your TV Set 
by Simple Modifications .... 

— International Radio Tube En¬ 
cyclopedia . 82/ 4/ 


1/3 


7/6 


5/3 


7/6 


ADDRESS 


I 






MAIL ORDER COUPON 

Include cheque , money order or postal note to cover 
cost of goods , postage and freight . 


Post to: P.O. Box 5234 
ELIZABETH STREET, 
MELBOURNE 

NAME..-- 


Nearest Railway Siding 
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CHOOSE THE BEST-IT COSTS NO MORE 


Resin 


connections 


fCr */CAL BQ UtWKJK* 

COR ROS'OW * 
SAff> *t!tRE 4 CO. IV^ 


0. T. LEMPRIERE & CO. LIMITED 

Head Office: 27-41 Bowden Street. Alexandria. N S W. 
and at Melbourne • Brisbane • Adelaide • Perth 


THIS COMPLETE 70 PCE. 
PROFESSIONAL TOOL KIT 


LOOK WHAT 
YOU GET! 

6 SAE ring span¬ 
ners, 6 Whit, ring 
spanners, 6 SAE o/e 
spanners, 6 Whit, 
o/e spanners, 10 
SAE sockets, 8 
Whit, sockets, 1 
sliding T handle, 1 
ratchet handle, 1 
speeder brace, 1 
universal joint, 2 
extensions: 5" and 
10", 1 plug span¬ 
ner, 1 pipe wrench, 
1 pr. comb, pliers, 
1 pr. sidecutters, 3 
multigrip pliers -- 
5", 10", 14", 2 
tyre levers, 2 cold 
chisels: 6" & 5|", 
1 crosscut chisel: 
5i", 2 pin punches: 
4mm. & 3mm., 1 
centre punch, 1 file, 
1 hammer, 3 screw¬ 
drivers PLUS tension 
wrench, PLUS carry 
ing chest. 70 pieces! 


With folding, 
lockable steel 
carrying chest! 


SAE AND 
WHITWORTH! 


With these top rated, sturdy tools, you can 
make professional repairs to all British and 
American-type cars. And what a tool kit! You 
get first quality German tools, PLUS a mech¬ 
anic's tension wrench, PLUS a heavy-gauge, 
lockable, folding, steel carrying chest! NOT 
inferior chain-store soft metal, but all solid, 
nickel-finished steel tools! This is the kit you 
need, so send today while stocks last! 

Ignition Set given FREE! 

To the first 50 purchasers, we'll give FREE, a 
really fine, famous name ignition tool kit. 
This comes in its own plastic wallet, fits all 
ignition systems. 


SEND COUPON NOW! 


■ TO SAMPSON'S, . 

BOX 4184, G.P.O., SYDNEY 

1 g Send me my tool kit as advertised. I 

^ I enclose £37/10/- plus 30/- packing and I 

I freight charges. | 

| Q Send me details of your terms system. 1 ■ 

I Name.. | 

® Address.. I 

I I 

li rn’mejli ■ m m m m m m m m m m 


CRYSTALS-Cont. 

we considered the idea of edge grinding 
to raise the frequency. The same crystal 
was used and in a short time the fre¬ 
quency was raised by 10 Kc. One edge 
only was ground and we used a medium 
to fine, Aluminium Oxide stone which 
is used for sharpening tools. No doubt, 
the more usual method used for crystal 
grinding could have been used. 

During this grinding process, it was 
found on checking at intervals, that loss 
of activity was evident. This was pos¬ 
sibly due to a slight amount of chipping 
of the edge being ground. A slight bevel¬ 
ling of both sides, together with radiusing 
of the corners, restored the activity to 
normal. Although we did not take this 
process any further, we can see no reason 
why this should not be done within 
certain possible limits. Care must be 
taken to keep opposite edges parallel. 

It could almost go without saying that 
these crystals may be surface ground 
in the usual way by grinding the plating 
off both sides. This alone will result in 
a frequency rise of a couple of hundred 
Kc or so. The main problem with this 
approach is the fact that the crystal 
slabs are usually smaller than their con¬ 
ventional counterparts. This sometimes 
makes it rather difficult to find a suitable 
holder with plates of the right size. 

Perhaps a few words relating to the 
set-up necessary for the measurement 
of the frequency of crystals would be 
in order. Fig. 1 shows the circuit of a 
suitable oscillator. In spite of its simpli¬ 
city, all crystal types which we have 
mentioned, from 455 Kc to 9 Me, will 
oscillate in this circuit. This is a feature 
which is not always easy to achieve. 
There are other circuits which we have 
tried, but this one is, by virtue of its 
simplicity, perhaps the most reliable. 

FREQUENCY METER 

It should go without saying that a 
first-class frequency meter is a must. 
A BC221, “Additive,” or similar grade 
of frequency meter should be available. 
It should be capable of making measure¬ 
ments within 100 cycles of the required 
frequency, particularly where crystal 
lattice filters are involved. 

In the case of the BC221, an inbuilt 
detector is provided. On the other hand, 
where this facility is not available, a 
receiver which is capable of being tuned 
to the fundamental frequency of the 
crystal, or one of its harmonics, is a 
satisfactory alternative. 

The activity of the crystal being 
measured may be checked by connecting 
the probe of a vacuum tube voltmeter 
from the .001 mF output capacitor to 
earth. 

Where it is desired to check the pole- 
zero frequencies of a crystal, the circuit 
arrangement of Fig. 2 may be used. 
The same comments apply regarding the 
frequency meter as before. In fact, the 
requirement here is more stringent if 
anything. 

The frequencies to be measured should 
be known fairly closely so that the 
receiver may be set appropriately. The 
selectivity of the receiver should be 
broad enough preferably to accommodate 
the actual pole-zero spacing, without 
resetting. The receiver “S” meter will 
show a sharp rise at the “zero” and a 
sharp dip at the “pole” as the frequency 
meter is tuned across the range. 
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CHAPTER 3 \ Magnetic fields. Coils with air 

and iron cores. Inductance and mutual induction. 

Direct and alternating current. The alternator. The 
Sine wave and its properties. Inductive reactance 
and phase angle. Practical inductors. 


A T some time or other, most of us 
have toyed with a horse-shoe magnet 
and noted the mysterious attraction it 
has for iron and steel. 

We know how a magnetised steel 
needle will align itself with the earth’s 
magnetic field — a phenomenon which 
is the basis of the magnetic compass. 
The following discussion involves this 
same rather myterious force. 

If a pocket compass is held close 
to a wire carrying heavy direct current, 
the pointer is found to be deflected from 
Its normal due-north setting. Very 



via the much greater space outside the 
coil. 

It is obvious enough that the mag¬ 
netic concentration must be much 
greater within the coil than in any 
other region. 

It is actually possible to state the 
direction of the lines of force surround¬ 
ing a conductor or a coil, but there 
seems little point in the beginner com¬ 
mitting this to memory just here. But 
note the schematic symbol for a coil, 
shown within the circle in figure 1. 

Because of its magnetic properties, 
the inclusion of a CORE of iron within 
the coil can greatly increase the mag¬ 
netic flux density for a given current 
through the coil. 

To be a little more technical, we may 
say that the iron core has greater 
PERMEABILITY to the magnetic flux 
than air; the term “permeability’' may 


// S S f ~ \ ^ N 

i- \ V --/ ;. 

' v -/ 


Figure 7. Showing how a magnetic 
field encircles a coil carrying current . 

In the circle is the schematic symbol 
tor a coil (inductor). 

obviously, the wire must be surrounded 
by a magnetic field which interacts 
with that of the earth and thus affects 
the compass needle. 

The exact nature of the magnetic field 
is a matter of much debate, but it is 
convenient to think of it as so many 
lines of force. The stronger the cur¬ 
rent, the stronger the magnetic field 
and the more numerous the lines of 
force. 

Alternatively, we may say that the 
magnetic FLUX DENSITY is greater. 

The direction in which the force 
operates is defined by indentifying its 
poles in terms of north and south, 
based on their reaction to the earth’s 
magnetic field. 

In actual fact, the magnetic field 
surrounding a single conductor is not 
very great, but it becomes much more 
evident if the wire is wound up into the 
form of a coil. The magnetic field 
assumes the shape indicated in figure 
I, the lines of force all passing through 
the centre and completing their circuit 
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south pole, will attract iron objects and 
will align itself with the earth’s mag¬ 
netic field if there is no mechanical 
hinderance. (Note should be taken of the 
schematic symbols for air and iron- 
cored coils; in the latter case the core 
is shown either within or alongside the 
coil symbol, according to the whim of the 
circuit draughtsman.) 

With a soft iron core, the magnetic 
effect is entirely dependent on the 
strength and the direction of the cur¬ 
rent through the coil. If the direction 
of the current is reversed, then the 
magnetic poles are interchanged. If 
the current is interrupted altogether, no¬ 
thing but a slight residual magnetic 
effect remains. 

Magnetic effects in a core due to 
current through the associated coil are 
very widely utilised in a variety 
of radio apparatus, as we shall see in 
later chapters. 

However, it is interesting to note that 
steel and certain alloys will retain their 
magnetic property even after the ener¬ 
gising current is switched off. In other 
words, they become permanent magnets. 

Where the iron core is continued 
around the side of the coil (shown dot¬ 
ted in figure 2), the lines of force tend, 
for the most part, to follow the easier 
path through the iron, and the magnetic 
flux in the free air surrounding the 
coil is correspondingly reduced. 

If a small gap is left in the IRON 
CIRCUIT, a very great magnetic con¬ 
centration is evident across it, and this 
fact is also utilised in numerous electro¬ 
mechanical devices. 

The important points to grasp in all 
this are (1) That a magnetic field is 
evident round a conductor carrying an 
electric current, and (2) That this mag¬ 
netic field can be controlled to serve 
particular purposes. 

That can be regarded as step number 
one in our thinking. Now to go on: 

Assume that we have a battery and 
a switch so arranged that we can direct 


Figure 2. The inductance and mag¬ 
netic properties of a coil are vitally 
affected by placing a soft iron core 
in and around the coil. Note the 

modified symbol. 

) '{ • \ ' \ ; \ M ' ■ vV, 

be roughly defined as the flux multi¬ 
plying property of a substance. 

According to particular requirements 
the iron core may be a simple iron 
rod. a bund e of iron wires, or a stack 
of iron strips. It may be of either 
round or rectangular cross-section, the 
latter being the most common in prac¬ 
tice. 

If the iron core is straight, as actually 
showp in figure 2, it assumes the char¬ 
acteristics of a bar magnet in the pre¬ 
sence of a steady current through 
the coil. 

In other words, it has a north and 


wm 





Figure 3. Schematic diagram show¬ 
ing how a current can be directed 
through an inductor. 

an electric current at will through a 
coil. Refer to figure 3 which, by the 
way, is the first wholly schematic draw¬ 
ing we have used. 

When the switch is closed, the cur¬ 
rent builds up at a limited rate to an 
ultimate value determined largely by 
the potential of the battery and the 
resistance of the coil. With a very large 
iron-cored coil he building up of the 
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WARBURTON FRANKI 


Best choice, best value in Radio & TV parts 



20 EXCITING EXPERIMENTS 


1. Code Practice Flasher. 

2. One Transistor Radio. 

3. One Transistor Radio 
with Tapped Coil. 

4. Two Transistor Radio. 

5. Two Transistor Radio 
with Tapped Coil. 

6. Three Transistor Radio 
(Medium Wave). 

7. Three Transistor Radio 
(Long Wave). 

8. Public Address. 


9. Code Transmitter. 

10. Voice Transmitter. 

11. Electronic Timer. 

12. Burglar Alarm. 

13. Electronic Flasher. 

14. Audio Signal Injector. 

15. Intercom Set. \ 

16. Electric Eye. 

17. TV Silencer. 

18. Metronome. 

19. Capacity-operated Relay. 

20. Voice-operated Relay. 


Help your child understand 
ELECTRONICS ...and enjoy it! 

HEATHKIT 

ELECTRONIC WORKSHOP KIT EW1 


He can make 20 exciting experiments with this one 
splendid kit. No soldering needed, no fpecial tools. 

This kit is guaranteed to delight and instruct children 
of all ages. With the 72-page illustrated guidance manual 
a youngster can build 20 different electronic sets all by 
himself. Simple step-by-step assembly instructions also 
explain the electronic theory behind each set. The 
experiments teach basic principles of Radio Transmission, 
Reception, Time Constant Circuitry, Audio Amplification, 
Wired Communications, Photo-Electric Circuits and 
Remote Control. Kit includes circuit workboard, 3 tran¬ 
sistors, crystal earphone, two 4-inch cone-type speakers, 
photo-cell, relay, slug tuned coil, potentiometer, resistors, 
capacitors, spring-type solderless connectors, screwdriver, 
nut-starter, instruction and operation manual. 

PRICE £18 


• Extra Special 

PACKAGE DEAL 

Includes: 

• Linmark Stereo Amplifier. 

• Dual 300 Record Player. 

• And 2 Magnavox 8 WR Loud¬ 
speakers. 

40 gn$. inc. freight 


• PICK UP CARTRIDGE 
BARGAINS 

Ronette 105 Stereo. Turnover fitted 
with 2 Sapphire Stylii together with 
an extra Stereo. Diamond Stylus to 
suit. £4/10/ Post Free 

Monaural Crystal Cartridges c/w L.P. 
and Standard Sapphire Stylii. 25/ 
or with extra L.P. Diamond Stylus. 

65/ Post Free 


• PORTABLE RECORD 
PLAYERS Mains Operated 

Features 

Attractive Metal Case. 

Variable Speed Adjustment on each of 
its 4 speeds. 

On-Off switch incorporated in pickup 
rest. 

Good Volume and Tone. 

15 gns. -F Pack and Post 1/6 each 

• TRANSISTORISED 
RADIO TUNERS 

3 Transistor 

Size 4in long excluding dial knob, 2iin 
wide, liin high. Only requires con¬ 
nection to 9-volt battery and audio 
amplifier to tune the broadcast band. 

7 gns. + Pack and Post 1/ 


• MICROPHONE CABLE 

Single P.V.C. 7/0076 ,. .. .. 1/6 yd. 

Twin P.V.C. 7/0076 . 2/6 yd. 

5 Core P.V.C. 26/0032 .. ... 4/2 yd. 


• ENAMEL 

WINDING WIRE 


4oz Spools 


16 B. & 

S. 

8/9 

18-20-22 



B. Sc 

S. 

7/9 

24 B. & 

S. 

8/8 

26 B. Si 

S. 

9/6 


28 B. & S. 11/ 

30 B. & S.. 11/8 
33 B. & S. 14/10 
36 B. & S. 21/7 
38 B. Si S. 30/2 


•f Pack and Post 6d Reel 


• SHIELDED 
PICK UP FLEX 

Fine Single 11/0032 .. .. 1/8 yd. 

Fine Twin 11/0032 . 2/11 yd. 


• CAR RADIO 
COAXIAL LEAD 

AS91M—3/0076 . 5/4 yd. 


• TWIN SPEAKER FLEX 

1 Id yd. 


• TEST LEAD FLEX 

Red or Black — 7 x 12 x 40 
B& S.3/ yd. 




• TRADE 

ALSO SUPPLIED 


• OPEN SATURDAY 
MORNINGS 


Please include postage or 
freight with all orders. 
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current is slow enough to be seen on an 
ordinary milliamp meter. 

The effect cannot be duplicated with 
a purely resistive circuit, where the cur¬ 
rent always comes immediately to its 
ultimate value. 

Very obviously, the coil must offer 
some initial and temporary opposition 
to the flow of current by a property 
quite distinct from the resistance of 
the wire. 

To cut a rather long story short, the 
opposition is produced in the process of 
building up the magnetic field around 
the coil. 

The very action of building up the 
field produces in every turn of the coil 
what is known as a counter EMF—an 
induced voltage, which is in opposition 
to that from the battery. This counter 
EMF is evident only while the mag¬ 
netic effect is in the process of build¬ 
ing up, but it exercises a definite re¬ 
tarding effect on the action. 

Once the current has reached its ulti¬ 
mate value—as determined by the bat¬ 
tery voltage and the resistance of the 
coil—the magnetic field remains station¬ 
ary and constant while ever the switch 
remains closed. 

When the switch is opened, one might 
expect the EMF to disappear from across 
the terminals of the coil, but, for sheer 
stubborness, the magnetic field must rival 
the classic mule. 

The opening of the switch is the sig¬ 
nal for the magnetic field to begin col¬ 
lapsing, which is to be expected, but in 
the very process of doing so an EMF 
is generated in the^coil. The EMF is 
of such a polarity that it would tend 
to maintain the current initiated bv the 
battery, were the circuit still complete. 

The induced EMF across the terminals 
of the coil may even cause a spark as 
the switch contacts begin to separate. 

This magnetic effect is just as much 
a property of the coil as its resistance. 
It is defined as INDUCTANCE, and is 
measured in units known as HENRIES. 

A coil is said to have an induc¬ 
tance of one Henry if one volt is 
induced across its terminals when 
the current through the coil is 
changing at the rate of one ampere 
per second. 

Smaller units of inductance are the 
MILLIHENRY (equal to one-thousandth 
part of a Henry) and the MICRO¬ 
HENRY (equal to one-millionth part of 
a Henry). 

INDUCTOR & INDUCTANCE 

In the form of a general statement, it 
may be said that a circuit or coil possess¬ 
ing inductance—often referred to as an 
INDUCTOR — tends to oppose any 
change in the amount of direct current 
flowing through it. 

If there is zero initial current, then 
the coil offers temporary opposition to 
the building up of a current in either 
direction. If there is an initial steady 
current, then the coil opposes any ten¬ 
dency for it to increase or diminsh. 

Read those last two statements again. 
They are very important. 

An interesting phenomenon can be de¬ 
monstrated by’mounting two coils in 
close proximity, so that the magnetic 
flux from one coil can intersect the 
turns of the other. 

Assume, as in figure 4, that one coil 
can be connected through a switch to 
a battery and that a sensitive indicating 
meter is connected across the terminals 
of the other coil. 

On closing the switch, the meter 


pointer will be found to move slightly 
—say to the right—and then leturn to 
its normal position. If the switch is now 
opened, the pointer will show a slight 
movement to the left, demonstrating that, 
somehow or other, an EMF has been 
induced in the second soil. 

The explanation is found in a general 
law that an EMF is always induced in 
a conductor, which is cut by moving 
lines of force, or, yet again, in a con¬ 
ductor which itself moves through a sta¬ 
tionary magnetic field. 

In the illustration of figure 4, the 
closing of switch “S” causes a magnetic 

pS>— I 

—— 

I——| 

—i|i|—— 

s 

Figure 4. Changing currents through 
the lower coil produce corresponding 
EMF's in the upper coil by mutual 
induction. Back EMF's will also be 
produced in the lower coil itself, due 
to its self inductance. 

field to build up aound the lower coil, 
and, for a brief interval, lines of force 
are evident moving outwards from the 
coil. These moving lines cut through 
the turns of the upper coil and induce 
in it a voltage, which is made evident 
by the meter “M.” 

Once the magnetic field has become 
stationary, no further voltage is induced 
until such time that the circuit is broken 
and the field begins to collapse The 
reverse movement of the lines of force 

Figure 5. In its 
simplest form, 
the AC generator 
or "alternator" is 
a loop of wire re¬ 
volving between 
the poles of a 
permanent mag¬ 
net. The ends of 
the loop are con¬ 
nected to the 
"slip-rings." 


that the two coils are quite large and 
intimately couplied together, and that 
heavy currents are caused to flow 
through them; further, that the meter 
M is replaced by a small torch globe. 

Each time the switch is opened or 
closed, we can expect the induced cur¬ 
rent to cause a momentary glow in the 
lamp, so that it flickers off and on at 
a rapid rate. 

Carrying our assumption a little fur¬ 
ther. let us step up the rate of opening 
and closing the switch to such an extent 
that the individual surges of current 
through the lamp can no longer be dis¬ 
cerned, and it appears to glow steadily. 

We then have a state of affairs where 
useful work is being done, not by a 
steady direct current from a battery, but 
by an ever-changing current produced 
bv the relative movement of a conduc¬ 
tor and a magnetic field. 

ALTERNATING CURRENT 

The electron movement which pro¬ 
duces the heat phenomena is no longer 
a steady flow of electrons through a 
conductor, but an oscillatory or to-and- 
from motion. 

In this simple way, then, we have 
been introduced to ALTERNATING 
CURRENT, which is of tremendous 
importance in the field of radio and 
electricity. 

Before pursuing the subject further, 
it is as well to be quite sure of the 
difference between DIRECT and 
ALTERNATING current. 

In the first case, electron movement 
is always in the one direction. It may 
be large or small, or subject to con¬ 
tinuous variation but, so long as it 
remains uni-directional, it is referred to 
as a direct current, or DC. 

An alternating current is one in 
which the actual direction of electron 
movement is changing continually or 
in periodic fashion. 



then causes an induced EMF of oppo¬ 
site polarity. 

A similar effect could be produced 
by passing a powerful bar magnet rap¬ 
idly through the centre of a coil, or by 
sliding the coil to and fro over a sta¬ 
tionary magnet. 

While ever the magnet and coil were 
in close proximity and there was move¬ 
ment of the coil relative to the mag¬ 
netic poles, small voltages would be 
evident between the terminals of the coil. 

An interesting condition arises if the 
switch “S” in figure 4 is opened and 
closed rapidly for a sustained period of 
time. Under these conditions, the mag¬ 
netic field around the two coils would 
be maintained in coptinual movement, 
building up one instant, collapsing the 
next. 

The result would be a current through 
the upper coil, which is continually 
changing its polarity. At one instant, 
electrons would be moving from right 
to left; next instant from left to right, 
and so on. 

Let us assume, for argument’s sake. 


The amplitude of the electron move¬ 
ment may, of course, be large or small 
at-any particular instant, depending on 
the circumstances which initiate it. 

An alternating current cannot be pro¬ 
duced directly by electro-chemical 
action, as in a battery, but is always 
generated by relative movement of a 
conductor and a magnetic field. 

An elementary type of AC generator 
(note the abbreviation) is illustrated in 
figure 5. 

Imagine that a loop oj wire is mount¬ 
ed so that it can rotate between the 
poles of a permanent magnet; further, 
that the two ends are brought out to 
mutually insulated copper bobbins, 
which make rubbing contact with a pair 
of metal or carbon rods known as 
BRUSHES. 

The magnetic field surrounding the 
loop of wire will be evident as lines erf 
force joining opposite points on the faces 
of the two magnet poles. 

When the loop commences to rotate, 
the movement relative to the lines of 
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force will immediately initiate a flow of memorise certain common terms which 
current through the wire. have to do with alternating current. 

Thus, as the left-hand side of the A wave pattern such as is shown in 
loop (as illustrated) moves upwards with figure 6 is referred to as a SINE 
respect to the South pole of the magnet, WAVE, because it has a definite relation- 
there will be a movement of electrons ship to the sine of an angle—something 
along the wire. familiar to all who have studied trigo- 

At the same instant, the other wire nometry. 
is moving downwards with respect to We will not interrupt your train of 
the North pole, so that the electron thought by enlarging on the matter, but 
movement in this half is in the same remember that a SINE WAVE repre¬ 
general direction around the loop. As sents alternating current or voltage in its 
a result, an electron pressure—an EMF purest form. If irregular peaks, dips or 
-becomes evident between the ends of 


peak value; in other words, it is a little 
under three-quarters of the peak value of 
the wave. 

Unless otherwise stated, figures of AC 
voltage or current are always assumed 
to refer to the RMS value. Therefore, 
the application of an alternating poten¬ 
tial of 6.0 volts RMS to the filament of 
a lamp will cause it to glow with exactly 
the same brilliance as 6.0 volts DC, as 
from an electric battery or DC generator. 

To express the magnitude of an alter¬ 
nating voltage or current, we use the 


the loop and is thence transferred to 
the two brushes. 

At the instant when the plane of the 
loop is exactly parallel with the lines 
of force — that is, in the horizontal 
position — the loop cuts through the 
flux at the highest rate, so that the 
generated voltage reaches a peak value. 

As the loop continues to rotate, the 
relative movement becomes less, so 
that the generated voltage is also 
reduced. 

At the instant when the loop is in an 
exactly vertical plane, the wire is mov- bumps appear in a 

ing parallel to the lines of force and wa ve pattern, it is 

no voltage whatever is generated. Be- no longer a pure 

yond this point, the 1 Qpp again ap- s i ne wave, 

proaches the horizontal position, so that 
the voltage or EMF rises once more. 


Figure 6. Illustra¬ 
ting a single sine 
wave and its 
c h a racteristics. 
The small dia¬ 
grams below the 
curve represent 
the position of 
the loop in Fig. 5 
at various times 
during the cycle. 


REVERSED POLARITY 


The maximum 
value attained by 
the voltage or cur¬ 
rent in either direc- 
movement tion is known as 


However, the electron __ _ __ _ 

through the loop is now found to be PEAK value. However, this peak value 

in the reverse direction; or we may is a purely instantaneous one and, at all 

choose to say that electrons are ac- other times, the current or voltage is of 

cumulated at the alternate brush, lesser magnitude. 

Whichever way we look at it, the simple The peak value, therefore, can scarcely 
result is that the voltage between the be regarded as a fair indication of the 
brushes is reversed in polarity. ability of the current to produce sccon- 

Following the movement further, the dary effects, such as lighting the filament 
current reaches a peak in this direction, Q f a lamp or raising to red heat the 
then falls away to zero, immediately clement of a household radiator, 

building up again with the original 



polarity. This process goes on just as 
Ion 7 as the loop continues to rotate. 

The matter can be made clearer with 
the aid of a simple graph. 

Assume that we can observe the in- 


The ability of an alternating current 
to do useful work, in this sense of the 
term, is expressed by what is known as 
the RMS value of the current (or 
voltage). 

This RMS (or root-mean-square) value 


stantaneous value of voltage or current has a defini(e mathematical basis and, for 
generated oyer a brief period of time, a sjne wave j s equal to .707 times the 
and that values of voltage (or current) 
are plotted against corresponding time 
intervals. On joining the plotted points 
we would have a curve similar to that 
shown in figure 6 . 

Assuming a zero reference line, the 
voltage would rise smoothly to a peak 
value, then diminish and pass through 
zero to an equal peak negative value; 
then back to zero again and so on, “ad 
infinitum.” The plane of the loop, relating 
back to figure 5, is suggested by the 
small rectangles beneath the curve. 

A practical AC generator (alternator) 
is actually a far more elaborate device 
than figure 5 might lead one to believe, 
but the operating principles are the same. 

In every country of the world, great 
AC generators are ceaselessly producing 
current for factories, homes, street lights 
and a dozen other purposes. Rotating 
machines of rather different type are 
employed to generate direct current for 
similar purposes, but AC has proved 
easier to handle and distribute on a large 
scale; just why does not concern us here. 

Direct current finds its greatest appli¬ 
cation these days for trains, trams and 
other forms of electric traction, and a 
DC installation on a small scale is found 
in every automobile and aeroplane—in 
fact, anywhere a battery and generator 
are in direct association. 

It is just as well at this stage, to 



A typical radio type tuning coil, 
shown withdrawn from and alongside 
its aluminium shield can. This one 
has three separate windings, with 
iron-dust core "slugs" which are ad¬ 
justed in position by means of the 
brass screws seen protruding from 
the top and bottom of the coil former. 
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same quantities as for DC: Amps, milli- 
amps, microamps; volts, millivolts, micro¬ 
volts. 

It is necessary to bear in mind, how¬ 
ever, that the stated RMS quantity sum¬ 
marises the heating or energy value of 
the alternating wave over a period of 
time. The value of the current or volt¬ 
age at any particular instant may be 
grea'er or less than this, depending on 
which particular portion of the wave 
train we happen to pick. 

Referring again to figure 6 , the space 
between points A and C is known as 
one complete CYCLE. From point D 
to E is also one cycle, since they are 
exactly equivalent points on the curve 
and represent one complete rotation of 
the simple alternator. 

PARTS OF A CYCLE 

By the same reasoning, from A to B, 
and from B to C is exactly one half 
cycle, representing half the time interval 
of a complete cycle and a half rotation 
of the alternator loop. From A to D 
and from D to B are each one quarter- 
cycle. 

Of vital importance is the FRE¬ 
QUENCY of an alternating current or 
voltage, which is the number of com¬ 
plete cycles occurring in one second of 
time. 

In the simple alternator of figure 5, 
the frequency is obviously dependent on 
the speed with which the loop is rotated, 
or the number of revolutions per second. 

The frequency of the alternating cur¬ 
rent power mains is not standardised 
throughout the world but it is usually 
either 40, 50 or 60 cycles per second, 
depending on the particular country or 
area in question. 

In most cases, the adopted frequency 
is maintained very accurately by the 
electricity supply authorities, who main¬ 
tain a constant check against observatory 
time signals. The widely used synchro¬ 
nous clocks depend for their accuracy 
on the frequency of the power mains. 

The vista of frequency is almost 
unlimited, as we shall see later in our 
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“PIPGRAS” HOLE PUNCHES 

PIPGRAS' Hole Punches ore mode from Alloy Tool Steel, and cut 
clean and accurate holes in sheet metal. They make a smooth, perfect 
hole without reaming or filing. 

SCREW TYPE, ROUND 

Supplied with UN8RAKO High Tensile Socket Screws and Wrenches. 
Cut holes in sheet metal up to 18 gauge. 


Three tjpes of Galvanised Chests measuring 17‘fcin x 6Viin x 
ll 7 4dn. containing 16 drawers, each measuring 6%in x 
.Wain x 2'/*in. 

• TYPE C.D.I. With 16 undivided drawers. CVS/. 

• TYPE C.D.2. With 16 triple compartment drawers. 

€3/14/. 

• TYPE CM)..V With 8 triple compartment drawers, and 
8 undivided drawers. €3/10/. 

The Chests arc finished in blue hammertone stoving enamel, 
arc complete with identification cards and packed in strong 
corrugated cartons. 

Provision is made for all units to be bolted together in tiers. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (l.D.) 

DRILL SIZE 

EACH 

32.S 

Hin 

0.507in 

— 

Viin 

21/8 

40. S 

Hin 

0.618in 

Viin 

5/16in 

21/8 

48.S 

Hin 

0.742in 

Hin 

5/16m 

28 /- 

56.$ 

Hin 

0.884m 

Win 

Hin 

38 /- 

64.S 

lin 

1.008m 

— 

Hin 

41 /- 

72.S 

1!4in 

1.133in 

Hin 

Hin 

45/4 

76.S 

1 3/l6in 

1.172in 

— 

Hin 

45/4 

80S 

1 ’Ain 

1.258m 

— 

Hin 

49/8 

88.S 

IHin 

1.382in 

lin 

7/16m 

59/8 

With Heat Treated, 

High Tensile 

Steel Hex. Head Bolt and Nut. 


Cut holes in sheet metal up to 16 gauge. 


96.S 

1 Win 

1.512i n 

_ 

9/16in 

66/8 

112.S 

IHin 

1.762in 

IViin 

9/16in 

76 /- 

128.S 

2in 

2.014in 

1 VSin 

9/16in 

83/4 


CHEST OF DRAWERS. TYPE C.D.4. 

A 17'/*in x 6-Ydn x ll 7/ hin Galvanised Chest containing 4 
full-length drawers each measuring 15-V»in x 6-%ln x 2'*irt. 
Finished in blue hammertone stoving enamel. €3 5 . 


GENERAL ACCESSORIES PTY. LTD. 


100 Clarence St..Sydney. Phone: BX 445I. 

443 Concord Rd.. Concord West. Phone: 73 0211. 

86-88 Bethurst Rd., Orange. Phone: 2055. 

Pirie St., Fyshwlck, Canberra, Phone: 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317 


Q'LAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q'LAND: Cnr. Ingham Rd. & Eehlin St., Tow sville. 
Phone: 6061. 

WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, 
Burnie. 




VK. SERIES 

• Exclusively devoted to valve type sets manufactured 
between 1955 and 1962. 

• Contains 600 pages with more than 300 circuits and 
many alignment schedules, voltage charts and chassis 
layouts. 

• Manufacturers included: Astor, A.W.A., Healing, 
H.M.V., Kriesler, Philips, Precedent. Pye, S.T.C., 
Stromberg-Carlson, Electrosound, General Electric, 
Titan. 

• Supplementary data positively identified and grouped 
with relevant circuit. Large page size, 131 by 8] 
inches. 

• Hard-backed Plastic mound cover with loose leaf 
system. 


PRESENTING ANOTHER RELEASE 


RADIO SERVICE 
HANDROOK 


Price £15/15/- 

PLUS POSTAGE 

CHESTS OF DRAWERS 




I.. m 2 
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discussions of sound waves and radio 
broadcasting. So while you are busy 
forming a mental picture of an alternat¬ 
ing wave, leave room for an enormous 
range of frequencies and for the peculiar 
ways the higher frequency voltages are 
liable to behave. 

The final step in this chapter is to 
correlate the earlier discussion on induc¬ 
tance and our more recent discovery of 
alternating currents. 

Remember that a coil of wire exhibits 
an initial and temporary opposition to 
the passage of an electric current but, 
once this current is maintained for a 
brief period of time, the coil offers just 
the same opposition to any tendency for 
the current to increase or decrease. 
The property is referred to as the in¬ 
ductance of the coil. 

It is, therefore, not difficult to imag¬ 
ine just how an inductance reacts to 
the passage of an alternating current, 
which is continuously changing in value 
and direction. 

Obviously, the coil is going to offer 
a continuous opposition, quite distinct 
from that due to the DC resistance of 
the wire. 

Furthermore, since the opposition in¬ 
volves the building up and collapsing 
of a magnetic field, it is fairly dbvious 
that the opposition will increase in pro¬ 
portion to the speed with which the 
current tries to build and collapse 
the field; that is, with rising frequency. 

COIL REACTANCE 

The opposition offered by a coil (i.e., 
by an inductance) to the passage of cur¬ 
rent is referred to as its REACTANCE. 
Like resistance, it is measured in ohms, 
but, as we have seen, its value for a 
given coil is directly related to the fre¬ 
quency of the current or voltage con¬ 
cerned. 

Thus, a given coil may have a re¬ 
actance of 1000 ohms at one frequency 
and 2000 ohms at twice that frequency. 
In this respect, it differs from pure DC 
resistance which is a fixed and definite 
quantity for DC or for AC of any fre¬ 
quency. 

Inductive reactance differs from pure 
resistance in another vital aspect in the 
opposition it offers to the flow of an 
electric current. 

When a voltage is applied across a 
resistance, the flow of current com¬ 
mences instantaneously and ceases im¬ 
mediately the voltage is removed. 

Thus, when the voltage applied is al¬ 
ternating, the current reaches its peak 
value at the same instant us the volt¬ 
age peak, and goes through the same 
variation in value. 

In the case of an inductance, the 
current builds up more gradually, tak¬ 
ing a definite time to reach a peak 
value. 

Thus, when the applied voltage is al¬ 
ternating, the current does not reach its 
peak value until a measurable time after 
the voltage peak. It goes through the 
same cycle of alterations, but the peak 
and minimum values are attained some¬ 
what later than the corresponding volt¬ 
age variations. 

The current is said to be OUT-OF¬ 
PHASE with the voltage, LAGGING 
behind it by a definite amount. Alter¬ 
natively, it may be said that the volt¬ 
age LEADS the current. 

With a purely inductive circuit, the 
difference in phase amounts to a com¬ 
plete quarter-cycle. 


A group of iron-cored transformers used in electronic mnd rmdio equipment. 
All have windings mounted on iron cores, some being sealed in pitch inside 
metal cans to protect them tram moisture and damage . Others are impreg¬ 
nated with varnish for similar reasons and clamped in open frames. A penny 
at bottom right indicates comparative sixe. 


Inductance plays a vital role in all 
radio circuits. The simplest cases are 
coils having from half a dozen to a 
hundred turns of wire wound in a single 
layer on a plastic, cardboard or wooden 
spool. 

In other coils, the turns are wound 
one over the other in a compact “pie.” 
Sometimes a powdered iron core is in¬ 


cluded within the spool or former to 
increase the efficiency of the coil. 

More elaborate forms of inductance 
are the iron-cored FILTER CHOKES 
and TRANSFORMERS, which are es¬ 
sentially an elaboration of figure 2. The 
part all these components play in a 
radio circuit will become apparent as 
these studies progress. 




BOOK REVIEW 

HAM TV by Melvin Shadbolt, 
WOKYQ. Soft cover, 100 pages 
81 by 51 inches of text material 
with many illustrations. Published 
by Amateur Radio Publishing, Inc., 
of Brooklyn, New York. Australian 
price, £1/12/3. 

The expressed three-fold objective of 
this new book is “(1) to provide sufficient 
basic theory on amateur TV so that the 
beginner as well as the more advanced 
amateur will be able to intelligently 
understand what he is constructing; (2) 
to supply complete details on an econo¬ 
mical yet very effective station includ¬ 
ing the camera, modulator, transmitter. 


converter and antenna; (3) last but not 
least, to CTeate additional interest in the 
extremely exciting phase of our hobby.” 

Upon reading thorugh the book it 
would appear that these objectives have 
been adequately met and, although the 
quality of printing and photo¬ 
graphic reproductions are slightly below 
today’s standards, the book would none¬ 
theless seem to be a worthwhile invest¬ 
ment for potential constructors of ama¬ 
teur TV stations. Intending purchasers 
should note that some modifications 
would be necessary to frame and line 
oscillator circuitry, since the book was 
written for American standards. 

Our review copy was received from 
the Technical Book and Magazine Com¬ 
pany of 295 Swanston Street, Melbourne, 
Vic. (K.WJ.). 


PICTURE TUBE OUT? 

Now you can buy direct from 
the factory 


TRADE 

PRICE 


PLUS EXCISE TAX 
AND OLD TUBE 
(MOST TYPES) 

No charge for testing, installation available 

WE ALSO HAVE A LARGE STOCK OF 
USED TV FROM £29 UP- 
CASH PAID FOR DUDS 

Sorry . No Mail Orders , Personal Shoppers Only 

For further information phone 92-7743 

SURE BRITE PICTURE TUBES 

REAR OF 198 PACIFIC HWY., CROW'S NEST. 

Entrance Rockland Rood. 
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ABOUT 

VIDEO 

RECORDING 



Two of the prototype Tel can recorders . On the !eft g one built into a standard TV receiver. On the right, in a separate, 

portable case. Note the peculiarly shaped tape channel. 
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Hard on the heels of our last issue, and our reference in these columns 
to a low-priced "domestic" video tape recorder, came extra information, 
pictures and comment. It does little to modify the viewpoint already 
taken but I pass it on as a matter of interest, and for argument, if you 

feel so disposed. 

By Neville Williams 


AS you may remember, I mentioned, 
^ last month, a news item from an 
overseas journal, which said that a Brit¬ 
ish manfacturer was preparing to market 
a tape recorder for TV signals; it could 
sell for as low as 59 guineas sterling, or 
be incorporated in new TV receivers for 
an extra 25 per cent on the selling price. 

I pointed out that the idea of record¬ 
ing video information along high-speed 
magnetic tape was not at all new, having 
been extensively researched and rejected, 
for professional work at least, by con¬ 
cerns like the BBC, RCA and Ampex. 

I stated that is was rather difficult to 
believe that a relatively small English 
group had: 

(i) Achieved an order of performance 


from simple gear adequate even for the 
domestic market; 

(2) Managed this with ordinary i-inch 
recording tape, 

(3) On a relatively simple transport 
mechanism and 

(4) At a price level comparable with 
ordinary sound recorders. 

Despite what I’ve read since, I still 
go along with my final phrase in the 
September issue . . . “Seeing is believ¬ 
ing.” Only events will prove how justi¬ 
fied or otherwise the remark was. 

In the meantime, the pictures below 
indicate what the prototype units look 
like. The unit on the left has been built 
into the top of an ordinary television re¬ 
ceiver, while the one on the right looks 


very much like a portable sound tape 
recorder. 

Press information on the unit might 
be summarised as follows: 

The unit has been called “Telcan.” 
Four men are credited with its develop¬ 
ment, Norman Rutherford and Michael 
Turner on the technical side; Brian 
North and Jack Jones on the commercial 
side. 

Backed in the latter stages by the 
Nottingham Electronic Valve Company 
Ltd., of East Bridgford, the units are to 
be marketed by the newly formed Tel¬ 
can Company, of which the four men 
named above are directors. 

In its present form, the unit uses i- 
inch tape on spools of maximum dia¬ 
meter 11 inches. Half-track recording 
is employed at a speed of 120 inches 
per second; reference is made to possible 
use at 60 inches per second and at 73 
inches per second for sound only. 

On the basis of 120 ios, playing time 
is quoted as 30 minutes (i.e. 15 min¬ 
utes each way) on “triple-play” tape and 
40 minutes total on “quadruple-play” 
tape. 


\ 
















The system is claimed to be capable 
of recording to 405, 525 or 625 line 
standards with a bandwidth of 2.0Mc., a 
system rise-time of 0.2 microsecond, a 
signal-to-noise ratio of 28db and 
resolution of 300 lines peak white. The 
deck measures 171 x 9 x 6 inches and 
weighs 151bs. 

Its operation is explained as follows: 

‘Telcan takes the TV signal from the 
detector, amplifies and assembles it in 
a form that can be recorded on mag¬ 
netic tape, by a special transducer mech¬ 
anism. The same transducer, which has 
no moving parts, reconverts the signal 
on tape, on replay, into electrical im¬ 
pulses, which are assembled by the fol¬ 
lowing circuitry into a normal TV sig¬ 
nal, which, is then applied to the grid of 
the video output valve in the television 
receiver.” 

Particularly mysterious is the para¬ 
graph which reads: 

“A mpdification to the set allows the 
viewer to watch a program on one chan¬ 
nel and, at the same time, record the 
program on the other channel.” 

In addition to holding a program for 
delayed viewing, it is pointed out that 
“Telcan” will allow programs to be stor¬ 
ed, swapped, or posted to a remote ad¬ 
dress. If used in conjunction with a 
domestic receiver and domestic TV cam¬ 
era, moving pictures are recorded and 
t^nade available immediately for replay. 
'Instant movies. 


From our files, we unearthed this 
picture of an early RCA high speed 
TV recorder, displayed by Brigadier - 
General David Sarnoff. The picture is 
dated January 31, 7955. On the 
half inch tape, both monochrome and 
colour TV pictures were recorded. 

So much for the publicity material 
which has come to hand. 

By way of comment, I had a second¬ 
hand report from a reader who has 
actually seen the equipment in operation. 
Unfortunately, having a commercial 
rather than a technical background, he 
was not able to assess the results very 
critically. However, his reaction seemed 
to be rather like that of other nontech¬ 
nical correspondents, being along the 
lines . . . “It works all right, but it 
needs a certain amount of cleaning up.” 
Radio, Television & Hobbies, October, 1963 


SOUND 


400 Kent Street, Sydney. BX 1527 


Lido House, near Market St. 


*1* ... A custom 
assembled stereo sys¬ 
tem comprised of indi¬ 
vidually famous com¬ 
ponents, combined in a 
compact form, to bring 
you perfection in sound 
reproduction! 

The handsome chairside 
cabinet, as illustrated, 
houses both Player (the 
famous DUAL 1007/A) 
and Amplifier (Meyer 10 
watt, with separate bass, 
treble and balance con¬ 
trols. Switched inputs 
for Mono, Stereo, Radio 
and Tape. Response 20- 
40,000 CPS ± 2db). 

Remainder of the system 
features two newly 
released ADI Mk. II 
bookshelf speakers! 


The Price of Perfection 
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30 WATT 
AMPLIFIER 

No. 598. Complete kit of 
to the tmollett screw. 

FOR ABOVE — £27. 

No. 597. Bosic kit os obove 
£5/4/. 

Pottage 597 or 59t — 10/. 



RADIO 

1 transistor, 1 diode No. 59) 

59/6 ready to operate 


Do-it-yourself kits of ports 
obove. No. 582, 49/4. 
Postage 1/. No C.O.D.s. 


Port 413. 

Part 414. 

graved panel £4. Eng. 

Part 415. 24w. Stereo. Complete 
Postage costs: 413 1/; 

NOW . • • R.C.S. moke available in one complete kit all 
the components for the famous R. end H. sets listed. 
Remember, these ore not so-called "identical" or "near 
enough" parts—-THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack- 
ago deals are available direct to YOU by mail. 


Pert 402. RF end Audio Transports 4 
Pert 403. RF Section Transports 4 
Pert 404. RF Section RF Transports 7 
Pert 40S. Audio Section 500 mw 


£9/19/3 

17/14/3 

£10/4/8 

£4/13/9 


THESE SITS AND COMPLETE KITS POSTED TO YOU DIRECT! WRITE FOR PARTS LIST! 


Parts listed 

below 

TRANSISTOR COILS 

AND IF'S 


Part No. 


174 Single Tuned IF 455 Kc 

14/2 

175 Singl. Tuned IF 455 Kc 

14/2 

176 Double Tuned IF 455 Kc 

16/2 

177 Double Tuned IF 455 Kc 

16/2 

178 Double Tuned IF 445 Kc 

16/2 

179 Trensporta IF 

15/10 

248 Oic. Coll 

14/2 

249C Aerial Coil with rod 

£1 

252 RF Coil 

14/2 

253 Car Aerial Coil 

15/8 

221 Aar. coil valve 

15/8 

223 Osc. Coil Valve 

14/2 

118 IF V«r. Fr.g. 445 Kc 

18/9 

119 Standard IF valve 445 Kc 

16/2 

Sales tax included 



CAR RADIO 

. ALL TRANSISTOR 

DO-IT-YOURSELF KIT. Part No. 580 

Everythin!! to the smallest screw. For 12v or 6v. 
Less speaker and aerial. 

PRICE £26/10/-. Postage 10/-. 
Part No. 581. Basic kit, £12/12/9. 

Comprising cabinet, dial, hardware, coils and 
printed circuit. Postage 10 . 


R.C.S. 

Radio Pty. Ltd. 

651 Forest Rd., BEXLEY, N.S.W. 
LW 3491, LW 5385 


available all electrical stores 


PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Tranpsorta 6 and 7 25/- 

559 RF Section Transporta 6 25/- 

562 • RF Section Transporta 7 25/- 

567 RF Stage 3 gang Transporta 7 25/- 

568 TV Video Strip R. and H. 25/- 

577 University Converta 62/IC 25/- 

569 Audio and RF Transporta 4 25/- 

578 Basic Cortvartar 61/9C 25/- 

580 Car Radio 37/6 

586 Preamplifier 61 /11P 25/- 

587 Preamplifier 61/11 Pi 25/- 

591 30 W.P.A. Amplifier 35/- 

599 Milliard 3/3 Stereo, each 25/- 

606 Mullerd 10/10 Stereo—pr. 65/- 

607 Mullerd Preamp. 30/- 

608 Mullerd W-B Tuner 30/- 

Sales Tex included 




foster dynamic microphones 


for hand-stand-desk-lavallier use 


SPECIFICATIONS: 


Output Impedance 
Effective Output level 

requency Response 
Directional Characteristics 

Cable 

Complete with: 

Stand 

aptor-Swivel 
ck Cord 


50 ohms, or 50k ohms. 

-58 dB (50k ohms). 

1,000 c/s (Odb = iv/microbar 
100 to 12,000 c/s ± 5 dB 

OMNI-DIRECTIONAL 
7/8" dia. 34 M length 
3mm. P.V.C. 12- 
Desk Type (Model SF-II) 

5/8“ 26 T.P.I. to 5/16“ WHIT, 
to suit microphone clip 

For lavallier use 


Price Retail 50k ohms — £5/5/- 

Plus Sales Tax - 10/11 


Price Retail 50 ohms — £4/12/6 



AGENTS D. K. Northover L Co.; Neil Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 
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Knowing some of the problems that 
have plagued attempts to record video 
information along high speed tape, that 
could well be the understatement of the 
year! 

More comment came from people in 
the tape business to whom I read out 
the specifications. 

Prominent among their reservations 
were the problems of handling tape at 
high speed, in respect to the acceleration 
and braking, and the ease with which 
tape can be broken or spilled, if some¬ 
thing gets out of adjustment. They point 
to the troubles which have followed 
ordinary audio tape recorders and the 
number of mechanisms which have 
given trouble in the field, as distinct 
from in the manufacturer's laboratory. 

With thin tapes the risks multiply. The 
Telcan people are talking freely about 
using “triple play” tape, which is fairly 
new and not exactly famed for its 
strength and stability. In fact, they rate 
playing time in terms of “quadruple 
play” tape, which doesn't even exist in 
the terminology of some of our local 
tape people, but which must be well 
under one-thousandth of an inch thick! 

Pointing up the measures which big 
commercial concerns adopt to ensure re¬ 
liability in tape handling, one only has 
to glance at pictures of video tape equip¬ 
ment which was researched years ago by 
the B.B.C. and R.C.A. 

Or yet again, at the data recording 
equipment currently marketed by Ampex, 
and operating, by the way, at 120 ips 
with wide tape. 

It is interesting to note that Ampex 
claim a bandwidth of only 1.5Mc for 
their 120 ips recorder. This is less than 
the Telcan figure, though the difference 
might simply be a matter of how many 
decibels down the points are between 
which the bandwidth is quoted. 

Telcan’s figure of a rise-time of 0.2 
microsecond is suspect, however, because 
it doesn't appear to check with their 
bandwidth. From what I can gather, a 
risetime of 0.2 microsecond, representing 
a frequency of 5Me, is difficult enough 
to achieve, even on very sophisticated 
video recorders. 

As it is, a 2.0Mc bandwidth could 
be expected to give only a fair picture 


with a British 405-line receiver. 

With 625-line 50-frame or 525-line 
60-frame systems, and the consequen.ly 
higher scanning speeds, the deterioration 
from normal resolution would be even 
more marked. This with a full 2Mc 
bandwidth, which is probably as much 
as the proponents of the system have 
been able to squeeze out of it. 

Allowing for likely deterioration in 
the field, the practical results with a 
625-line system might be very disap¬ 
pointing indeed. 

As for the paragraph re watching a 
program on one channel while record¬ 
ing another, this would appear, on the 
face of it, to be ludicrous. 

SECOND PROGRAM? 

Television receivers are very carefully 
designed to ensure that only one pro¬ 
gram at a time reaches the video de¬ 
tector. 

To intercept a second program for 
recording purposes, it would be neces¬ 
sary, at the very least, to have a com¬ 
plete extra tuner, IF system, video detec¬ 
tor, and sound detector added to the 
existing receiver. 

And, man, that’s quite a “modifica¬ 
tion.” 

If this is not what the proponents had 
in mind. I can only think that they en¬ 
visaged a split between the video detector 
in a receiver and the video amplifier. 
This might conceivably allow a program 
to be recorded from the detector, while 
the video amplifier and picture tube were 
actually reproducing another distinct 
program from the tape. 

Unfortunately, this wouldn’t have 
been very simple either, because most 
receivers, these days, use their scanning 
pulses to trigger the A.G.C. reference 
system. And, of course, you’d need two 
tape machines! 

Incidentally, in all the discussions of 
the Telcan recorder, no reference has 
been made to simultaneous recording of 
the accompanying sound. Perhaps this 
is taken for granted but it would be 
rather a let-down if it were not re¬ 
corded along with the picture! 

By way of contrast, another news 
item recently refers to a portable, tran¬ 
sistorised, closed-circuit television tape 


I NOISE GENERATORS-Continued 

with respect to noise generated in the a size of 3£ x 41 inches in our article 
input circuits and that introduced by the so that, if desired, it may be cut and 
diode noise generator is the same, the pasted to the top of the noise generator 
bandwidth does not appear in the equa- case, where it would always be available 
tion. The noise factor is simply a com- for quick reference, 
parison between a perfect receiver and Small ad j ustm ents to aerial coupling 
the receiver under test. A perfect re- and input ' circuits g ene rally which are 
ceiver has a noise factor of 0 db. * - — 


not noticeable aurally, will become quite 


Elsewhere in the article we have pub- obvious when obser £ d with the aid of 


lished a chart based on this formula 
which enables the noise figure to be 
arrived at without the necessity for con¬ 
sulting log tables, etc. 

When making adjustments to a receiver 
for the improvement of noise figure. 


the noise generator. The sum of several 
small adjustments becomes equally ob¬ 
vious to the ear when listening tests on 
the air are made. 

Experimenters will probably be inter¬ 


recorder scheduled for demonstration in 
London. It says: 

“The recorder has been developed by 
Precision Instrument Company of Cali¬ 
fornia and records sound and vision for 
96 minutes using a lOi-inch diameter 
reel of one-inch tape. The unit weighs 
only 75 pounds and can be carried by 
one man. 

“It is claimed that it is no more diffi¬ 
cult to operate than a conventional hi- 
fi sound recorder. Applications include 
educational and medical institutes, indus¬ 
trial plants and military installations. 

“Recording tapes can be re-used and 
running costs are stated to be less than 
14/ per hour. Recordings can be made 
of TV programs, and can be played 
back about 100 times.” 

Oh, yes. The price? 

Between £4,000 and £5,000 sterling! 

That’s a very different figure from 59 
guineas. 

However, if the Telcan people really 
can deliver the goods. I’ll be the first 
to take off my hat to them, even though 
it means buying one in especially for the 
purpose. But any worries I might have 
on that score will be microscopic com¬ 
pared with those of big firms who, reach¬ 
ing for the stars, could have passed by 
a goldmine. 


there is no need to work out the figure est . ed know what .s considered a good 
each time a measurement is taken. "° ,se fact0r f ° r a receiver. Naturally. 
Simply note that the receiver requires a • the 8 oodnes ? of a reccl ^ de . c k reases wdh 
certain diode current to double the noise inc rease in frequency but 4db is consid- 
output and continue adjustment until you ^ e A >r a go °* va u at 50Mc. On the 
reach the point where the diode current 144Mc , amate , ur band ’ a receiver or re¬ 
required to double the output is the ceiver/converter combination with a 
smallest possible with the particular ad- n01 . se fi ® ur ? of .? d . b wo . u,d be considered 


quite good. Using the very latest in 
low noise valves and transistors and with 

ference, read the noise factor directly off specialised techniques it is possible to 

achieve a noise figure of 3db at 144Mc 


justments being made. You may then 
substitute in the formula or, for pre- 


our chart. 

This chart is, incidentally, printed to 
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(To be continued) 


AC0S CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Oust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-1S-O 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 
N.S.W. PHONE 73-1227 



SCOPE 

MIRROR 

GRIND- 


THE MOST FASCINATING AND 
REWARDING OF ALL HOBBIES. 

Build yourself a powerful astronomical tele¬ 
scope for a fraction of the cost of a com¬ 
parable commercial model. 

With it you will peer into the craters of 
the Moon, see the rings of Saturn and the 
moons of Jupiter. 

We carry a large range of accessories and 
pyrex blanks. 

Send for catalogue and price list. 

AMATEUR ASTRONOMERS SUPPLY CO- 
BOX 4*. P.O. MOSMAN. N.S.W. 
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FERROGRAPH 



VICTORIAN DISTRIBUTORS:- 


THE BIG NAME 
IN TAPE RECORDERS 

DESIGNED AND CONSTRUCTED IN BRITAIN FOR 
THOSE WHO REALLY CARE ABOUT QUALITY 

MODEL 5AN 

GENERAL SPECIFICATION 


Recording Medium 

Standard V’ plastic tape with coating inside. 
Track width: 0.1”— displaced to one 
edge. Two tracks. 

Nominal Tape Speeds 

3*4. 7’a. Plus or minus 2 per cent. 
Long Term Speed Stability 

(For 50-cycle mains input). Better than 
0.5 per cent. 

"Wow” and Flutter (as change In tape vel¬ 
ocity). Less than 0.16 per cent at 7 V 
per second. 

Playing Time per Track 

1.750ft tape (8 V dia. reel): 90 mins, 
at 3V per sec.; 45 mins, at 7V per 
sec. 

Rewind Time (and wind on). 

Approximately 1 minute for full 8V 
dia. reel. 

Frequency Response 

(Tape to Spec. WW372/49 with amend¬ 
ments.) 

3 * 4 ” per sec.: 40—10.000 c.p.s. plus 
or minus 3 db. 


7 V Per sec.: 40—15,000 c.p.s. plus or 
minus 3 db. 

Input Levels for Full Depth Recording. 
Input 1: Impedance 1 megohm. Min. 
Signal 0.003 v. R.M.S. 

Input 2: Impedance 80 K/ohms. Min. 
signal 0.15 v. R.M.S. 

Output Socket 

2’ 2 watts into 15 ohms. 

(Alternative high impedance output: 0.1 
megohm, 0.75 v.) 

Signal to Noise Ratio 

(Tape to Spec. WW372/49 with amend¬ 
ments.) 

In the range 200 c.p.s. to 15 Kc/s. better 
than 50 db. 

Unweighted, including hum. 45 db. 
Working Voltages 

200/250 v. A.C., 50 c.p.s. 

or 110/130 v. A.C., 60 c.p.s. (50 c.p.s. 

to order). 

Power Consumption: 110 watts. 

Overall Dimensions. (Closed) 18 V * 17 V 
x 9V. 

Nett Weight: 50 lbs. 


Approved by the Royal Melbourne Institute of Technology for use 


by the Education Department. 


MELBOURNE TAPE RECORDERS 


PTY. 

LTD. 


242 ELIZABETH ST., MELBOURNE 


32-2354 32-2733 





Available from leading Wholesalers in all States) 

A & R TRANSFORMERS PTY. LTD. 

46 LEXTOH RD.. BOX HIU. E ll. VIC. P.0. BOX 9! 

Phones: 89 0238, 89 0239 


There's an A & R Transformer for every type 
of low voltage iron... 

A & R Transformers are manufactured to 
rigid standards of quality and reliability and 
comply with the requirements of the Electrical 
Supply Authorities in all States. 

PT.2161 ... 3.3 Volt —30 Amp. 

Suitable for “Scope” and all 3.3 volt 
soldering irons. 

PT.2152 . . . 6-7-8 Volt — 40 VA 

A variable voltage transformer suitable 
for miniature low-voltage irons. 

PT.2154 . . . 10-11-12 Volt —40 VA 

Variable voltage transformer for use with 
irons in the 10-12 volt class. 


Send for Specifications 
and price list Now! 


ADDRESS 


LOW VOLTAGE 

SOLDERING IR 

TRANSFORMERS 


S 1.1 


I 

I 


I 
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Figure 1: This is 
similar in prin¬ 
ciple to a ”valve 
type" tone con¬ 
trol stage but the 
configuration has 
been modified 
somewhat to suit 
the impedance 
characteristics of 
transistors. 


TONE CONTROLS — Conclusion 

Rounding off the discussion of tone compensation and tone control 
systems, this third and last instalment points up the difference between 
valve and transistor designs, with particular reference to magnetic pick¬ 
up preamplifiers. It concludes with a brief mention of negative feed¬ 
back type compensation and contol. 

By Neville Williams 


In transistorised amplifier equipment, 
tone compensation and control circuits 
are somewhat similar to those already 
discussed in valve amplifiers but there 
are important points of difference. 

One, which has already been men¬ 
tioned, has to do with the very much 
lower impedances at which transistor 
circuits operate. The grid of an ordinary 
class-A valve amplifier imposes negli¬ 
gible loading on the signal input circuit, 
the only actual loading being presented 
by the grid return resistor. This com¬ 
monly lies within the range 0.47 to 2.2 
megohms. t # 

In the case of a conventional class-A 
transistor amplifier stage, the input im¬ 
pedance to the base electrode may 
amount to only a few hundred or a 
few thousand ohms, being made up of 
the transistor’s own input impedance and 
the resistance of the base bias network. 

LARGER CAPACITORS 

This low order of input impedance 
calls for much higher values of input 
coupling capacitor so that, instead of 
something around .01 to 0.1 mfd. as for 
valves, transistors call for electrolytic 
coupling capacitors in excess of 1 mfd. 

If required, bass response can be 
readily attenuated by decreasing the value 
of the coupling capacitor(s), but relative 
to their normal values. 

Similarly, the treble response in a 
transistor amplifier can be attenuated by 
introducing shunt capacitance between 
portion of the active signal circuit and 
“chassis.” Here again, because the cir¬ 
cuit impedance relative to chassis is 
much lower than in an ordinary valve 
stage, a much larger order of bypass 
capacitor is needed to produce a given 
order of attenuation. 

In fact, the difference in circuit im¬ 
pedance is likely to be reflected in the 
choice of values in any form of tone 
compensation or tone control, comparable 
with valve circuits, as already discussed. 
In general, resistance values will be 
smaller and capacitance values larger 
for a given order of compensation or 
control. 

While this statement is quite general, 
it will serve to explain differences, which 
readers may notice, between published 
valve and transistor circuits. 

In certain cases, the low input imped¬ 
ance peculiar to transistor circuits makes 
it desirable to modify the configuration 


of the circuit, as well as component 
values. 

An example of this is to be seen in 
the design for our all-transistor 24W. 
stereo amplifier, discussed in the April 
issue last. 

The tone control system in that ampli¬ 
fier uses the same basic principles as 
explained, last month, in connection 
with Figure 6. However, when transis¬ 
tors are substituted for valves, some ad¬ 
vantage is to be gained by rearranging 
the circuit as shown here in Figure 1, 
repeated from the April issue. 

In this circuit, the collector of the in¬ 
put stage is coupled to the moving arms 
of the bass and treble control potentio¬ 
meters, with the signal for the follow¬ 
ing stage taken from the respective ends 
of the resistance elements. This pro¬ 
duces rather less interaction between the 
tone control and volume control settings. 

Also, by wiring the volume control 
“back-to-front” in respect to valve prac¬ 
tice, smoother control is gained from 
the potentiometer, with better linearity 
also from the following transistor. 

Using more technical terms, Jamieson 
Rowe, who developed the 24W. transis¬ 
tor amplifier, refers to the tone control 
circuit shown here as the “current ana¬ 
log” of the valve-type tone control. 

In the April article, attention was also 
drawn to another effect which stems 
from the low input impedance of tran¬ 
sistors—when a transistor preamplifier 
stage is fed with signal directly from 
a magnetic pickup or, for that matter, 
any comparable inductive signal source. 

The equivalent circuit of Figure 2 
should assist in understanding what goes 
on. Here the magnetic pickup is depicted 
as a generator, connected in series with 
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a resistor and an inductor, these latter 
components representing the pickup's 
own internal resistance and inductance. 

The combination is shown as being 
connected to a further resistor, which re¬ 
presents the input resistance of a tran¬ 
sistor preamplifier stage. Signal current 
from the source generator, which flows 
through this last resistor, is the effective 
signal current which drives the transistor. 

For low signal frequencies, the re¬ 
actance of the inductor will be quite 
small so that the current flowing through 
the circuit will be limited largely by the 
two resistive components, one of which 
represents the transistor. 

For higher and still higher signal fre¬ 
quencies, the inductive reactance will in¬ 
crease progressively reducing the amount 
of current which can flow through the 
circuit and, therefore, through the input 
circuit of the transistor. 

In other words, the transistor will re¬ 
ceive full signal drive for low frequencies 
but less drive at higher frequencies. This 
is equivalent to a bass boost effect. 

LUCKY COMBINATION 

How much bass boost will be produced 
by this condition depends on the amount 
of inductance in the circuit relative to 
the amount of resistance. High induct¬ 
ance with low resistance will produce 
considerable boost; low inductance and/ 
or high resistance will reduce the effect. 

By good fortune, the combination of 
typical “medium impedance” magnetic 
pickups with typical transistor input 
stages can produce a useful order of 


Figure 2: Transistor preamplifiers 
normally rely for their operation on 
the inductance of magnetic cart¬ 
ridges—a rather uncertain and often 
unspecified figure . 

























Donald Campbell 

writes about the 


FI-CORD 


TAPE 

RECORDER 



Proven as an out¬ 
standingly reliable 
instrument at the 
Lake Eyre trials, 
this recorder will 
he invaluable to any 
professional, semi- 
professional or pri¬ 
vate user — with all 
the advantages of a 
high-quality recorder 
in a small light¬ 
weight machine. 


Distributors in oil Capital Cities 


Australian National Distributors: Simon Gray Pty . Ltd. Telephones: 63-8166, 63-8211 
28 Elizabeth Street, MELBOURNE, Victoria. Cables & Telegrams: "SIGRAY" MELBOURNE 


86 




kadio, Television & Hobbies, October, 1963 

. I 















6 


bass boost over a suitable portion of the 
range. 

A small amount of additional boost 
can give the requisite total effect. 

However, “good fortune” does play 
a part in the matter, since the relation¬ 
ship between typical pickup inductance 
and typical transistor stage input resist¬ 
ance is largely fortuitous. Thus, while 
most transistor hi-fi amplifiers currently 
rely on the relationship to produce bass 
boost for magnetic pickups, the amount 
of boost so produced is liable to greater 
variation than could be considered de¬ 
sirable. 

It may, therefore, transpire that the 
user of a particular combination may 
have to adjust the bass response to his 
liking by means of the usual bass-boost- 
cut tone control knob. 

At the moment, this is a situation 
which is simply tolerated and the author 
knows of no concerted move to stan¬ 
dardise pickup inductance figures and 
transistor amplifier input impedance. 

"FIELD EFFECT" TRANSISTORS 

In fact, the move may be rendered 
unnecessary by a type of transistor 
which is currently under development. 
Known as the “field effect” transistor, 
this can be made with a very high input 
impedance; assuming that it can be 
suitably developed, the use of such a 
transistor as the input preamplifier 
would allow transistorised amplifiers to 
conform to the pickup load conventions 
already established by valve type equip¬ 
ment. 

As mentioned in the August issue, 
tone compensation and control effects 
can be obtained by “manipulating” nega¬ 
tive feedback circuits such that the 
feedback, and consequent loss of gain, 
varies in the required manner over the 
frequency range. 

It was pointed out that compensa¬ 
tion can be effected by modifying the 
main feedback loop in an ordinary am¬ 
plifier, but that this can introduce prob¬ 
lems with instabilitv at subsonic and 
supersonic frequencies. 

However, negative feedback can be 
used very Successfully around single pre¬ 
amplifier stages to effect tone compen¬ 
sation or control. In fact, negative feed¬ 
back type compensating stages represent 
a logical alternative to those which have 
already been described, using the fre¬ 
quency sensitive voltage divider. 

Figure 3 shows a preamplifier stage 
with a resistor/capacitor network con¬ 
nected directly between plate and grid. 

Initially, we can assume that the capa¬ 
citor is in the circuit purely to isolate 
the positive plate voltage from the grid 
and that the capacitor is large enough 
to have a reactance, at all frequencies, 
small compared with the associated 
resistors. 

In operation, some of the signal at 
the plate is fed back to the grid out of 
phase with the original input signal. Can¬ 
cellation takes place, with a loss in effec¬ 
tive stage gain. The order of this loss 
and therefore of the gain reduction is 
largely dependant on the proportion of 
plate signal actually reaching the grid; 
this depends, in turn, on the series feed¬ 
back resistor Rf and the nett impedance 
between the grid and chassis. 

As the circuit is drawn, th's latter 
would simply be the value of the grid 
return resistor Rg. In the practical case, 
however, the signal input device would 



Figure 3: This basic circuit illus¬ 
trates the use ol negative feedback 
around a single amplifier stage to 
produce various compensation and 
control effects. 

also be between grid and chassis and it 
might have a quite low impedance value. 

In short, with this type of circuit, the 
amount of negative feedback and there¬ 
fore the amount of gain reduction, is 
dependant to some extent on the input 
signal source, be it a crystal or mag¬ 
netic pickup, a tape head or the plate 
load circuit of a previous stage. Some 
degree of isolation can be obtained by 
connecting a resistor Rs in series with 
the grid input circuit, but the resistor 
cannot be made too large in value, if 
the gain of the stage is not to suffer 
unduly. 

Another complication arises because 
the feedback reduces quite drastically 
the effective input impedance of the 
stage. 

With no feedback to the grid, the sig¬ 
nal input device simply works into the 
normal grid resistor as its load. With 
feedback present, tending to cancel or 
resist the input signal, the input device 
encounters an apparent difficulty in de¬ 
veloping its normal signal voltage. The 
effect is just as if the input resistor were 
smaller than actually marked. 

Again, the series resistor Rs can pro¬ 
vide a degree of isolation between signal 
source and grid, but not necessarily as 
much as might be desired. 

BASS BOOST 

Leaving these complications for a 
moment, the capacitor Cs can have a 
significant influence on the operation of 
the circuit if its value is substantially 
reduced. It can be given a value, rela¬ 
tive to the resistive components, such, 
that the feedback path is virtually open- 
circuited at low frequencies. 

Thus a bass boost effect can be 
obtained, both from the progressive re¬ 
moval of feedback at low frequencies 
and also the removal of artificial load¬ 
ing effects on the input device. 

Feedback can be increased beyond the 
value established by the resistive com¬ 
ponents by connecting a capacitor, 
shown dotted as Cp, in parallel with 
the main feedback resistor. By selecting 
a suitable value for Cp, it can be made 
to increase the feedback and therefore, 
further reduce the gain at the higher 
frequencies. 

Thus it is possible, with the total cir¬ 
cuit configuration of figure 3, to have 
minimum feedback (and maximum gain) 
at very low frequencies, gradually modi¬ 
fying to som e feedback and intermedi¬ 
ate gain at middle frequencies; then to 
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have feedback increase toward the high 
frequencies, with a substantial reduction 
in gain. This is broadly what is needed 
to meet the requirements of RIAA pick¬ 
up compensation, as explained earlier. 

The interdependance of the feedback 
network and the input signal source 
complicates, somewhat, the choice of 
components for accurate compensation 
but it can be achieved readily enough, 
and is quite commonly employed. 

In fact, many designers prefer the 
feedback system of reducing gain to the 
divider system, since they feel that the 
feedback must simultaneously reduce 
any residual distortion which may be 
present in the stage. 

The circuit of figure 3 and the atten¬ 
dant discussion applies equally well to 
transistor input stages and, in fact, just 
such a stage was used in the all-tran¬ 
sistor stereo amplifier referred to earlier. 

These basic principles can be used 
to develop fully variable tone control 
stages, by inserting switch elements of 
a variable resistor to modify the amount 
of feedback. 

Thus, by varying the effectiveness or 
the value of Cs, different degrees of 
bass boost can be provided. 

Bass cut could be effected by intro¬ 
ducing capacitance in series with Rs. 
both to isolate the input signal at low 
frequencies and to increase the effective 
feedback. 

Treble boost would involve splitting 
Rf into two resistors and bypassing the 
junction with a value of capacitance 
affecting only the higher frequencies. 

Trebel cut would involve increase the 
effective value of Cp. 



87 




















BEETHOVEN—Late String Quartets 


Beethoven—Late String Quartets. No. 

12 in E Flat Major, Op. 127. No. 

13 in B Flat Major, Op. 130. No. 

14 in C Sharp Minor, Op. 131. No. 

15 in A Minor, Op. 132. Gross 

Fuge in B Flat Major, Op. 133. 

String Quartet No. 16 in F Major, 

Op. 135. Played by the Budapest 

String Quartet. CBS Stereo SBR- 

235020/4. 

This is a splendid set which should 
satisfy all but the most hypercritical 
listeners. It combines playing in every 
way worthy of the Budapest’s great repu¬ 
tation with recording that is admirably 
clear and well balanced, though unusual 
in distribution — a feature I shall deal 
with later. 

In the performance of six works such 
as these, it would be nothing short of a 
miracle to find every note in its place 
and the interpretation of every move¬ 
ment matching the finest available in 
new and older readings of individual 
quartets, though, as G. K. Chesterton 
once pointed out (I quote from memory) 
‘The odd thing about miracles is that 
they sometimes happen.” 

Compared to the Budapest’s earlier 
(about 1958) recording of the late quar¬ 
tets, the leader’s intonation is much more 
reliable, though it does miss dead centre 
on a few occasions—far fewer however, 
than before. But cellish Mischa Sch¬ 
neider is still there, as eloquent as ever 
in solo passages and marvellously atten¬ 
tive to balance in those which require 
him to be more retiring. 

You may also notice that the tempos 
of several movements have been changed 
from those used in the 1958 set. In the 
E Flat, for instance, the Andante con 
Moto section goes a trifle faster than 
before, giving it a piquant scherzando 
effect that I personally found very ef¬ 
fective in the context. 

On the other hand, the faster temoo 
of the second movement of the B Flat 
impairs the proper accenting of sfor- 
zando chords and upsets the intonation 
of the trio section, while the Cavatina 
still goes too fast to reveal all its beau¬ 
ties. After all, Beethoven did mark it 
Adagio Molto. 

Again in the Scherzo of the C Sharp 
Minor, the players seek to set a scorch¬ 
ing pace, that leaves little time for elo¬ 
quence and rubs the bloom off their 
tone. The extent to which the intonation 
suffers is exemplified by the last chord 
which even a novice would recognise as 
being out of tune. It is, however, fol¬ 
lowed by a slower version of the G 
sharp minor movement which gains 
much in intensity from its new tempo. 

When a balance is struck between 
such shortcomings as these and the set’s 
many other merits I do not hesitate to 
nominate it test on offer anywhere at 
the moment. No better performance 
of the A Minor has ever been recorded 
to my knowledge, and the Gross Fuge is 
outstanding in its elan. 
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Add to these the many movements 
which I have allowed to pass without 
comment because of their perfection of 
execution and consistency of interpreta¬ 
tive depth and you have a set that will 
offer a formidable challenge to any other 
which might appear in the future. 

The peculiarity of the sound 1 men¬ 
tioned earlier seems to come from the 
seating of the players, one behind the 
other instead of in the usual square. Al¬ 
though something of spread is sacri¬ 
ficed much is gained in clarity. Every 
instrument is always audible and always 
in perfect balance. The discs can be 
bought separately, one to each of the 
four long quartets with the Grosse Fuge 
and the F Major, Op. 135, coupled on 
a fifth. 

★ ★ ★ 

Mahler—Das Lied von der Erde. Diet- 
rich Fischer-Dieskau and Murray 
Dickie with the Philharmonia 
Orchestra conducted by Paul Kletzki. 
Adagietto from Symphony No. 5. 
Philharmonia with Kletzki. Record 
Society Stereo 6097—1/2. 

This differs from any other recorded 
performance that I have heard. Kletzki 
uses a baritone, Fischer-Dieskau, instead 
of a contralto in the second vocal part, 
an alternative approved by the composer 
but seldom employed. Most conductors 
prefer the contrast of male and female 
voices and I think I might agree with 
them. Blit here the second voice be¬ 
longs to the incomparable Fischer-Dies¬ 
kau at his most eloquent, a fitting re¬ 
placement of Kathleen Ferrier, whose 
performance still haunts the ears of all 
who heard it. 

Although this disc is in the economy- 
price class, it is nevertheless one of the 
best obtainable. The sound has splendid 
presence and well-balanced stereo reveals 
a great amount of the detail of Mahler’s 
wonderfully transparent scoring. The 
only small fault is a tendency for the 
singers to approach the listener a shade 
too closely now and again. 

Dickie is impressive in a part which 
makes enormous demands on a tenor. 
He takes the high notes in his stride and 
his voice always retains refreshing youth¬ 
fulness and certainty of pitch under the 
most severe taxing. Kletzki’s reading is 
impassioned, tender and tragic in turn, 
and the Philharmonia, which should by 
row almost know the work by heart, 
rewards him with playing of a fresh¬ 
ness and spontaneity that usually accom¬ 
panies first performances. 

And for good measure the fourth side 
uses as a fill a lovely account of the 
Adagietto from the Fifth Symphony. An 
English/German text accompanies the 
set. 

★ ★ ★ 

Brahms—Piano Concerto No. 1 in D 
Minor, Op. 15. Clifford Curzon 
with the London Symphony Orches¬ 
tra conducted by George Szell. 
Decca Stereo SXL6023. 


I enjoyed this performance so much 
that I played it twice through at a sitting 
and have repeated it many times since, 
though Brahms is far from being a fav¬ 
ourite composer of mine. Listeners who 
know the work well will be surprised at 
some of the things they will hear for the 
first time. 

Leaving Curzon’s contribution for a 
moment, you have in Szell’s orchestral 
part a reading which matches that of 
the soloist to perfection without sacri¬ 
fice of its own distinct personality. Thus 
Szell attacks the introductory bars so 
forcefully that one wonders what is go¬ 
ing to happen when the piano enters. 
But, by that time, the conductor has re¬ 
duced tension in the second subject to 
a mood that ushers in the piano with¬ 
out shock or incongruity. 

You may also be surprised at the slow 
tempo at which this theme is taken by 
both conductor and soloist, and even 
more surprised at the slow speed of the 
whole of the Adagio movement. Yet 
in both instances the tempo sounds un¬ 
questionably valid in the hands of these 
two musicians. Moreover, the rapport 
between them, delicate enough at times 
to recall a fine chamber music per¬ 
formance and at others quite overwhelm¬ 
ing in its forcefulness, results in a per¬ 
formance in which I defy anyone to de¬ 
tect joins in the musical texture. 

There is another point about Szell’s 
performance that will cause raised eye¬ 
brows among those used to his rather 
cool, classic style. In this work he has 
thawed into giving a warmly human ac¬ 
count that offers a mirror image of his 
soloist’s conception. And Curzon, a few 
minor blemishes notwithstanding, has 
never played better. 

There may be other, technically more 
brilliant performances on record, but 
none more virile and poetic that I know 
of. Very highly recommended. 

★ ★ ★ 

Wagner — Klemperer Conducts More 
Wagner. Entry of the Gods into 
Valhalla (Das Rheingold); Ride of 
the Valkyries (Die Walkure); For¬ 
est Murmurs (Siegfried); Siegfried’s 
Rhine Journey (Gotterdammerung); 
Prelude to Act 3 (Tannhauser); 
Prelude to Act 1 (Parsifal). Phil¬ 
harmonia Orchestra conducted by 
Otto Klemperer. Columbia Stereo 
SAX02464. 

This is a mixed bag in which late 
works fare better than earlier ones. The 
Forest Murmurs (Siegfried) capture all 
the magic of Wagner’s inspired musical 
landscaping. The orchestra really mur¬ 
murs poetically and evocatively, the only 
blemish being a solo oboe playing the 
Woodbird’s Theme with such a manner¬ 
ed staccato that he might almost be 
hiccuping the phrase. This lasts, how¬ 
ever only a few bars before one is again 
under the spell of the composer’s ex¬ 
quisite writing. 

Siegfried’s Rhine Journey (Gotter¬ 
dammerung) also comes off magnificent¬ 
ly. Its opening is surprisingly impetuous 
for Klemperer, its broadening on the 
Rhine Motive carrying one irresistibly 
along with its broad sweep of rising 
sound, and the hero’s joyous horn calls 
decorating the whole with brilliant shafts 
of colour. 

The Parsifal Prelude, too, receives 
here as fine a reading as I know 7 , with 
Klemperer pushing the tempo along ever 
so slightly and thus avoiding the pious 
over-emphasis that so often devitalises 
it. I would like to call the attention of 
listeners to the quite wonderful playing 
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of the Philharmonia’s viola section in I 
this excerpt. These modest instruments 
rarely have the chance of showing their 
mettle as they do here. 

The other excerpts are less successful. 
The Entrance of the Gods into Valhalla 
(Rhinegold) is given in an arrangement 
that omits the vocal parts, or includes 
them in a way that submerges them so 
that only the accompanying orchestral 
passages are audible. However, Klem¬ 
perer offers some compensation when he 
comes to the final climax, quite shatter¬ 
ing in its impact. 

Klemperer’s ponderous tempo 
hobbles the Valkyries* fiery steeds 
in the famous Ride. They show no more 
spirit than retired dray horses and the 
abrupt ending to the excerpt reveals 
just how brutally the excerpt was torn 
bleeding from its context. The only im¬ 
pressive feature about the seldom played 
Prelude to Act 3 of Tannhauser is its 
demonstration of the composer’s sur¬ 
prising flash of maturity so early in his 
career. 

★ ★ ★ 

Tchaikowsky—Symphony No. 6 in B 
Minor, Op. 74. (Pathetique.) Phil- 
harmonia Orchestra conducted by 
Otto Klemperer. Columbia Stereo 
SAX2458. 

This is a disappointing production in 
many ways. Let’s face it—Klemperer 
and Tchaikowsky are incompatible', at 
least in the Pathetique. The composer’s 
frenzied outbursts of Slavic despair seem 
to mean little to the conductor who 
takes them all in a stride that savours 
to 0 much of a goose-step. 

Klemperer can, of course, and does 
at times, offer some impressive moments 
—the Introduction is one and you will 
find others here and there in the Finale, 
but generally speaking, he states the rest 
of the work as if he had little sympathy 
with the composer’s introspective agony. 

Even the graceful 5/4 movement 
trudges along, rigidly ignoring the elas¬ 
ticity of rhythm made possible by the 
extra odd beat in the bar. 

In the disc’s favour can be mentioned 
the fine playing of the Philharmonia 
despite the uninspiring direction, and 
sound that has blazing presence. 

★ ★ ★ 

Satie—Plano Music. Trois Morceaux en 
Forme de Poire; Heures Seculaires 
et Instantanees; Trois Nocturnes; 
Trois Gyinnopedies; Les Trois 
Vaises Distinguees du Precieux De- 
goute; Avant-Dernieres Pensees; 
Trois Gnossiennes. Played by A Ido 
Ciccolini. Record Society 6094. 

Erik Satie is probably the most writ¬ 
ten about and the least performed com¬ 
poser in the world today. For that 
reason alone scholars should welcome 
this representative disc of his piano 
music which, though far from complete, 
does include enough items to illustrate 
his range in this form of his art. 

It must be remembered that what¬ 
ever his music may sound like to pre¬ 
sent-day ears, Satie himself had an abid¬ 
ing influence on such composers as 
Debussy and Ravel, Poulence and Mil¬ 
haud, and could always command the 
respectful attention of such leaders of 
French avantgarde thought of the period 
as Cocteau and Picasso. 

He was, too, the first to lead the re¬ 
volt against Wagner and was probably 
largely responsible for transforming 
Debussy’s enthusiasm for that composer 
(he even contemplated writing music 
dramas in a similar vein and, indeed, 
did complete a horror based on Racine’s 
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Le Cid) into something like repulsion, 

Satie never failed to mock those who 
took their art too seriously, deliberately 
avoided any hint of romanticism by giv¬ 
ing his pieces ridiculous titles, and wrote 
music that was as limpid in line as any¬ 
thing heard in Europe since the days of 
the great contrapuntalists. 

His deliberate facetiousness led to 
much of his music being under-rated by 
all but the most perceptive, and his in¬ 
fluence can still be discerned in the 
works of such contemporary French 
composers as Jolivet and Messiaen 
though this, despite copious argument to 
the contrary by French critics, is their 
only common meeting-point. 

The present collection, some of the 
pieces gently mocking in mood, others 
slightly more robustly humorous and the 
rest charming examples of clear thought 
and exquisite linear shape, are all deli¬ 
ciously played by Ciccolini. A double 
recording process has enabled him to 
play both parts of the piano duet, Mor- 
ceaux en Forme de Poire. 

The Record Society is to be con¬ 
gratulated on its enterprise in making 
such a disc available to Australian 
music-lovers, especially at the low price 
at which it is offered. It is to be hoped 
that more recordings from the French 
catalogue, which is so scantily represent¬ 
ed in this country, might be issued soon. 
★ ★ ★ 

Handel—The Cuckoo and the Night¬ 
ingale. Organ Concertos No. 2 in 
B Flat Major; No. 5 in F Major; 
No. 13 in F Major; No. 16 in F 
Major. E. Power Biggs with the 
London Philharmonic Orchestra 
conducted by Sir Adrian Boult. 
C.B.S. Stereo SBR235028. 

This misleadingly coy title might per¬ 
haps put off many who would otherwise 
find much to enjoy on this delightful 
disc. The four concertos are described 
as “favourites”—a not entirely accurate 
description of works which receive, quite 
undeservedly, so few performances 
nowadays. 

Originally composed to be played as 
interludes between the acts or sections of 
bigger works such as oratorios, they 
usually starred the composer as soloist. 
They are all generously tuneful and spon¬ 
taneous and respond gratefully to the 
treatment accorded them here by soloist 
and orchestra. Much of their charm is 
due to the instrument on which they are 
played. 

This is a small baroque organ designed 
by Handel himself and discovered by 
Biggs in the English village of Great 
Packington. It is without a pedal board 
and you don’t have to be a baroquenik 
to appreciate the beauty of its clear, 
bright, mellifluous tone, very different 
from the chaotic, vulgar din produced 
by present-day mammoth descendants of 
its honourable stock. Occasionally its 
precarious pitch may offend some ears 
—or charm others with its evidence of 
ripe and respectable old age. 

To match this archaic quality Boult, 
without massing oboes in his orchestra 
as Mackerras did in his Pye recording of 
the Royal Fireworks Music, persuades his 
oboes to assert themselves in true Han- 
delian style. Handel, it may be recalled, 
frequently used many more oboes than 
violins in his orchestra. By the way, 
identify these enchanting pieces by the 
record label and not the sleeve, on which 
they are incorrectly listed. 

★ ★ ★ 

Brahms Lleder—8 Zigeuner Lieder; 
Feldeinsamkeit; Auf die Nacht In 
der Spinnstub’n; Standchen; Am 
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Jungsten Tag; Vergebiickes Stand¬ 
chen. 

Schumann Lleder Cycle — Frauenliebe 
und Leben. Christa Ludwig (mezzo- 
soprano) and Gerald Moore (piano). 
Record Society 6095. 

The quality is mixed in this often 
enjoyable recital. The Schumann cycle 
is less successful, generally speaking, than 
the Brahms songs. Miss Ludwig is rather 
too assertive most of the time in a role 
that should be gently submissive. Some 
of the songs lack tenderness, though not 
“An Meinem Herz,” and others are in¬ 
tense without being tragic. 

She is, however, quite delightful in 
Brahms Gipsy Songs, and altogether be¬ 
witching in “Feldeinsamkeit.” 

“Standchen” i s a joy, but “Verge- 
bliches Standchen” is not suited to the 
rather sombre colour she employs. 

Gerald Moore supplies his customary 

immaculate accompaniments. This may 
not be the best available version of all 
the songs offered here, but at its “club” 
price the disc represents excellent value. 

★ ★ ★ 

Kodaly—Sonata for Violoncello and 
Piano, Op. 4. Milos Sadlo (cello) 
and Alfred Holocek (piano); Sonata 
for Violoncello — Milos Sadlo. 
Supraphon Mono SUB10383. 

These two amiable sonatas are beauti¬ 
fully presented by both players. The first 
dates back to 1910, the second to 1915. 
The first is slightly Debussy-ish in flavour 
in both its movements, the first a neat 
fantasia-like argument, the second a 
lively dance. The unaccompanied sonata 
is of quite fearsome difficulty but offers 
no insoluble problems to this skilful 
cellist. His double-stopping is immacul¬ 
ately intoned, and he has the ability to 
keep his melody clear of accompanying 
passages so that he never produces organ¬ 
like confusion. 

While these pieces might lack general 
interest they should be in every cellist’s 
library, both in recorded and sheet form. 

The sound is good for the most part, 
especially in all but the loudest passages 
where the piano tone wows a little in 
the upper octaves. Supraphon records 
have now been repriced and are offered 
under £2 each. 

★ ★ ★ 
RECOMMENDED 

Verdi-— Highlights from Otello. Mario 
del Monaco (Otello); Renata Tebaldi 
(Desdemona); Aldo Protti (Iago): Nello 
Romanata (Cassio); Ana Raquel 
Satre (Emilia); Athos Cesarini (Rode- 
rigo). Vienna State Opera Chorus 
and Vienna Philharmonic Orchestra 
conducted by Herbert von Karajan. 
Decca Stereo SXL2314. This selection 
contains all the principal solos and 
many of the choruses. There are eight 
excerpts in all, which give a fairly 
comprehensive summing up of the 
opera. 

Beethoven—Violin Concerto in D Major, 

Op. 61. Josef Suk and the Czech 
Philharmonic Orchestra conducted by 
Franz Konwitschny. Supraphon Mono 
SUA10445. 

Twentieth Century Spanish Songs — 
Siete Canciones Poptilares Espanolas 
(Trad-FalJa); Colleccion de Tonadillas 
(Periquet-Granadas); La Maja Dolo¬ 
rosa Nos; 1, 2 and 3; Damunt de Tu 
Nomes les Flors (Janes-Mompou); 
Canco de Grumet (Subira-Toldra); As 
Frolinos dos Toxos (Varela-Toldra); 
Cancion de Cuna Para Dormir a un 
Negrito (Valdes-Montsalvatge); Far- j 
ruca (Campoamor — Turina); Pastor-1 


cuto Santo (Vega—Rodrigo); De Los 
Alamos Vengo, Madre (Trad-Rodrigo). 
Victoria de los Angeles with Gonzalo 
Soriano (Piano). HMV Stereo ASD479. 

Prokofieff—String Quartet No. 1* Op. 50. 
Shostakovich—String Quartet No. 3, 
Op. 73. Played by the Smetana Quar¬ 
tet. Supraphon Mono SUA 10420. 

Strauss—Till Eulenspiegel; Death and 
Transfiguration. Vienna Philharmonic 
Orchestra conducted by Fritz Reiner. 
RCA Victrola Stereo VICS1004. 

Brahms—Violin Concerto in D Major, 
Op. 77. Henryk Szeryng and the 
London Symphony Orchestra conduct¬ 
ed by Pierre Monteux. RCA Victrola 
Mono VIC1028. 

Rimsky-Korsakoff—Scheherazade. Lon¬ 
don Symphony Orchestra conducted by 
Pierre Monteux. RCA Victrola Stereo 
VICS1013. (“Victrola” is RCA’s new 
low-priced label.) 

Elgar—Pomp and Circumstance Marches, 
Nos. 1-5, Op. 39. Overture—Froissart, 
Op. 19; Dream Children, Op. 53. Lon¬ 
don Philharmonic Orchestra conducted 
by Sir Adrian Boult. World Record 
Club mono TE305. 

Folk Songs— Peter Pears (tenor) and 
Benjamin Britten (piano). Decca Stereo 
SXL6007. 

Concertos by Bach, Vivaldi and Handel. 

Yehudi Menuhin (violin); Leon Goos- 
sens (oboe). Bath Festival Chamber 
Orchestra directed by Yehudi Menuhin. 
HMV Stereo OASD500. 

Verdi—Highlights from Un Ballo in 
Maschera. Nilsson; Bergonzi; Mac- 
Neil; Simionato; Stahlman, with the 
Chorus and Orchestra of L’Accademia 
di Santa Cecilia, Rome, conducted by 
Georg Solti. Decca Stereo SXL6013. 

Bartok—Concerto for Orchestra. Boston 
Symphony Orchestra conducted by 
Erich Leinsdorf. RCA Stereo LSC- 
2643. 

Beethoven—String Quartet in E Flat 
Major, Op. 127. Grosse Fugue in B 
Flat Major, Op. 133. Played by the 
Smetana Quartet. Supraphon Mono 
SUA10372. 

Trumpet Concertos of the Baroque Era. 

Concertos by Telemann, Vivaldi, Pur¬ 
cell and Torelli. Heinz Zickler and 
Herbert Thai (trumpets); Alfred Sous 
and Otto Winter (oboes) with the 
Chamber Orchestra of Mainz conduct¬ 
ed by Gunther Kehr. Universal Record 
Club Stereo SUV484. 
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Recommended load 
Price: £3/6/-. 


30-12,000 c/s. 
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Frequency response 
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pressure . 
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Replaces GP61. Price: £3/19/6. 
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MIC 40 

A sensitive crystal hand or desk 
microphone. 

IDEAL FOR TAPE RECORDERS 



MIC 39-1 
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microphone. 


crystal stick 



30-6,000 c/s. 

—52 dB ref. 1 V/dyne/cm 2 . 
4.7 M Ohm for above response. 


Frequency response 

Sensitivity . 

Recommended load 
Price: £3/19/6. 

MIC 40 CERAMIC 

A tropicalised version of the MIC 40 with a ceramic element. 
Frequency response 30-6,000 c/s. 

Sensitivity .—62 dB ref. 1 V/dyne/cm 2 . 

Recommended load 4.7 M Ohm for above response 

Price: £4/19/6. 


Frequency response 

Sensilivity . 

Recommended load 
Price: £7/19/6. 

MIC 39 DYNAMIC 

MIC 39 with a dynamic 

matching. 

Frequency response 


Sensitivity 


Price: £18/-/-. 


30-12,000 c/s. 

—62 dB ref. 1 V/dyne/cm 2 . 
4.7 M Ohm for above response. 


insert. High and low impedance 


80-10,000 c/s. ± 3 dB, and 
approx. 10 dB down at 50 c/s. 
and 15 kc/s. 

Low impedance connection 
(nominal 200) —80 dB ref. 
1 V/dyne/cm 2 on open circuit. 
High impedance connection 
(nominal 50k) —54 dB ref. 
1 V/dyne/cm 2 on open circuit. 


MIC 43 INSERT 

This insert is fitted to MIC 40 and is available separately. 
Price: £2/15/6. 


MIC 38. This insert is fitted to the MIC 39-1 and is available 
separately. 

Price: £4/19/6. 


Pamphlets and Price Lists gladly forwarded free on request. 
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Phone 73-1227 


92 


PadiOj Television & Hobbies , October, 7963 













































VARIETY FARE 

Neville Williams 
'jAf Jamieson Rowe 

Keith Jeffcoat 


ietmtinnal 

THE COMING OF CHRIST. Original 
Story Project 20 Television Pro¬ 
gram. Produced by Donald B. Hyatt; 
narrated by Alexander Scourby; 
Music by Russell Bennett. Stereo, 
Universal Record Club SUM-464. 

One of the most popular ever of the 
N.B.C. half-hour “Project 20“ television 
programs was one on a religious theme 
entitled “The Coming of Christ.” 

On this disc is recorded a stereo ver¬ 
sion of the soundtrack used for the tele¬ 
vision film. While it has the unmistakable 
characteristics of a sound track recording, 
the disc loses nothing thereby. With a 
theme as familiar as this, the visual is 
probably unimportant, anyway. 

Considered simply as a sound produc¬ 
tion, the producer and his team have 
done a superb job. The narration, a 
paraphrase of the Bible story, is handled 
by Alexander Scourby, who manages to 
combine dignity, reverence and sim¬ 
plicity without interpolation of his own 
“professional” personality. 

The musical background, interphrased 
with the narration, is by Russell Bennett. 
Better known for his orchestral arrange¬ 
ments for some of the big and recent 
musicals, he has turned his talents, here, 
to developing a theme from a very old 
Gregorian chant “O Dulcissime Jesu.“ 

While not everyone will have a place 
in their collection for Bible material, this 
one will certainly appeal to those whose 
interests lie in this direction. It is 
eminently suitable for either individual 
or group listening. 

The narrative covers from the Magni¬ 
ficat to the Sermon On The Mount but 
with enough emphasis on the events at 
Bethlehem to make this an excellent 
Christmas disc. Its appeal, on this basis, 
should be to all denominations, for it is 
without any hint of sectarianism. 

Well recorded, technically, “The Com¬ 
ing Of Christ” is well worth its modest 
Club price. (W.N.W.). 

★ ★ ★ 

The JOY, The EXCITEMENT, The IN¬ 
SPIRATION of Roberta Sherwood 
GONE GOSPEL. With The Mal¬ 
colm Dodds Singers and Orchestra. 
Stereo, Ampar SML-931,105. (Also 
available in Mono.) 

I’ve listed this disc under “devotional” 
purely because of the titles. But think 
carefully before you buy it for this 
reason. 

As a “performance” one can well be¬ 
lieve the claim on the jacket that Negro 
performers at the recording session 
paused spontaneously to applaud the 
white woman who had successfully 
bridged the gap between white and 
Negro interpretations of “spiritual” 
themes. 

The frantic excitement and the man¬ 
nerisms of the idiom are all there but, 
to me, the atmosphere is expressed more 


aptly than probably intended by the 
phrase in the title “Gone Gospel.” From 
the viewpoint of popular music enthusi¬ 
asts, it may seem very effective but, 
through the eyes of those with convic¬ 
tions about Gospel music and its impli¬ 
cations, it is revoltingly synthetic. 

In saying this, I have no intention 
whatever of impugning Negro spiritual 
music, no matter how extravagant the 
emotional context may seem to white 
ears. But I don’t think that it should be 
the vehicle of exhibitionism, any more 
than the music which forms the basis 
of “white” worship. 

And I’m afraid that I’d take a lot of 
convincing that exhibitionism isn’t a 
prime motive in this record, perhaps 
less on the part of Roberta Sherwood 
than of the Malcolm Dodds singers and, 
above all. the player of the horribly 
chirping Hammond organ. 

The titles: “Children Go Where I Send 
Thee.” “I’m On My Way,” “When The 
Saints Go Marching In,” “Go, Tell It 
On The Mountain,” “Roll, Jordan, Roll,” 
“Just A Closer Walk With Thee,” “Down 
By The Riverside,” “Somebody Bigger 
Than You And I,” “Heaven, Heaven,” 
“Swing Low Sweet Chariot,” “The Old 
House,” “He’s Got The Whole World 
In His Hands.” 

Technically, the recording is normal 
stereo but you won’t choose it on this 
basis. If you’re a Roberta Sherwood fan 
you’ll probably welcome it as a record 
of Roberta “Gone Gospel.” But. if 
you're interested in Gospel, cross it off 
the list. (W.N.W.) 

★ ★ ★ 

EVERY TIME I FEEL THE SPIRIT. 
Nat “King” Cole with the First 
Church of the Deliverance Choir, 
conducted by Gordon Jenkins. 
Stereo, World Record Club, S-8041. 

I thought I recognised the title and 
sound of this club disc and, sure enough, 
a search through my library turned up 
an American Capitol (SW 1249) which 
I reviewed back in May. 1960. 

On that occasion I expressed some re¬ 
servation about the possible reaction to 


DO RE MI. Original Cast Recording, 
starring Phil Silvers and Nancy 
Walker. With John Reardon, David 
Burns, George Mathews, George 
Givot and Nancy Dussault. Music 
by JuJe Styne, lyrics by Betty Com- 
den and Adolph Green. Directed by 
Garson Kanin. RCA 12-inch stereo, 
LSO-2002, also available in mono. 
Recorded on the 8th and 9th of 
January, 1961, this recording of the tunes 
from the Broadway musical “Do Re Mi” 
features the original stage cast. Phil 
(“Bilko”) Silvers and Nancy Walker are 
the principals, with the other singers as 
shown above. 


rhythm-backed spirituals by people whose 
prime interest is in Gospel music. Some 
of the numbers on the disc are done 
quietly and reverently but the majority 
are built on toe-tapping, hand-clapping 
rhythm. 

An earlier remark still holds, however 
. . . what the group are trying to do, 
they do very effectively indeed. It’s just 
a question of personal like and dislike 
for this kind of thing. 

The titles: “Every Time I Feel the 
Spirit,” “I Want to be Ready,” “Sweet 
Hour of Prayer,” “Ain’t Gonna Study 
War No More,” “I Found the Answer,” 
“Standin’ in the Need of Prayer,” “Oh, 
Mary Don’t You Weep,” “Go Down 
Moses,” “Nobody Knows the Trouble 
I’ve Seen,” “In the Sweet By and By,” 
“I Couldn’t Hear Nobody Pray,” “Steal 
Away.” 

And what of the technical quality? 
On the previous occasion I wrote it up 
in rather glowing terms. Now, I would be 
more inclined to rate it as simply “good 
stereo.” This is not a matter of incon¬ 
sistency but simply an indication that 
reference standards have changed in the 
intervening three years (W.N.W.). 

★ * ★ 

YOURS IS MY HEART ALONE. Rob- 
ert Shaw Chorale with the RCA 
Victor Symphony Orchestra. Stereo, 
RCA VCS 7023. 

See review elsewhere under “Varied 
Mood.” Side four of this two-record al¬ 
bum contains excellent devotional music 
while the remainder of the selections 
probably would be most acceptable to 
devotees of choral and Gospel music. 
(W.N.W.) 

★ ★ ★ 

YOU’LL NEVER WALK ALONE. 
Jimmy Little with The Versatiles 
and The Graduates. Mono, Univer¬ 
sal Record Club, UM-444. 

This one is either a “quickie” or an 
“oldie” or both. It’s certainly not much 
of an effort. 

Jimmy Little, Australian aboriginal 
singer, leads off with the worst version 
I have ever heard of “You’ll Never Walk 
Alone.” He finishes up side two with 
“That Lucky Old Sun” and climactic 
notes that must be among the classic ex¬ 
amples on record of singing off-key. In 
between, the rest of the numbers seldom 
rise above die mediocre: 

“Trees,” Tf I Can Help Somebody,” 
“I Believe,” “The Last Rose of Summer,” 
“Danny Boy,” “The Bells of St. Mary’s,” 
“Beyond the Sunset,” “OP Man River,” 
“Goin’ Mv Way” and “Whispering 
Hope.” 

Sorry, Jimmy, but you can do a lot 
better than this! (W.N.W.) 


With music by Jule Styne, who scored 
for “Bells Are Ringing,” “High Button 
Shoes,’ ’“Two on the Aisle,” and “Peter 
Pan,” and lyrics by Betty Comden and 
Adolph Green (“On The Town”), “Do 
Re Mi” is a tragi-comedy about the 
disillusionment of a small-time “con- 
man,” Hubie Cram. Phil Silvers plays 
Hubie, with Nancy Walker as his 
patient, long-suffering wife, Kay. 

Always searching for a way to win 
fame and fortune. Hubie scorns work. 
In the Casacabana nightclub with Kay, 
he sees the young juke-box tycoon John 
Henry Wheeler (John Reardon) and is 
fired with the idea of establishing a juke- 
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FROM STAGE AND SCREEN 










DUAL 1006A 


FOR PERFECT!OK # V MUSIC 


Th« DUAL I006A will operate as a fully automatic changer, an auto- 
matic playtr or. manually, as desired. 

Pickup: Tha DUAL CDS420 starao crystal cartridge plays both sterao 
and monaural microgroove records; frequency rasponsa 20-14,000 
c.p.s. Styll ara easily raplacaabie. (Separata cartridga assambly 
available If required for playing old style 78 r.p.m. racords.) 

Turntable: Large diameter, heavyweight turntable uses unique 
laminated and concentrically girded construction for positive reten¬ 
tion of dynamic balance. This, together with self-lubricating ball¬ 
bearing assembly, provides virtually frictionless non-resonant rota¬ 
tion. 

Motor and Drive: Four-pole motor with oscilloscope-balanced rotor 
set in highly polished self-centring bearings, eliminating vertical 
rumble. High permeability motor core eliminates hum. The 
multiple transmission drive with individual drive wheels for each 
speed has automatic 'retraction on completion of play, thus 
eliminating risk of "flat spots." 


Toneorm: Lightweight one-piece construction eliminates tonearm 
resonance. Cartridge locks in position with built-in key. Double 
set of direct acting ball-bearings ensures complete freedom of 
vertical and lateral motion. Fingertip stylus pressure adjustment 
is conveniently mounted on tone-arm assembly. Patented roller- 
feeler guide in the tone-arm head enables the I006A to index auto¬ 
matically with more care than the gentlest hand. Future record 
size innovations no worry to the owner of a 1006A 

Built in Pressure Gauge: A professional direct-reading gauge is 
conveniently located for instant check and adiustment of stylus 
pressure. Guesswork is'" eliminated, and record and stylus life 
prolonged. 

Stereo/Mono Switch: Provides control of the stereo effect. The 
phase cancelling feed-back circuit removes vrtical noise signal from 
monaural records. 


FRED A. FALK & CO. PTY. LTD. 

28 KING STREET, ROCKDALE. Phone LX4783 
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AUSTRALIAN BIRD SONGS 


THE BYRDS AROUND US, Mono. 10- 
inch L.P. H.M.V. ODLP-7529. 
Having spent a good many years, as a 
lad, in the country, I have a natural 
interest in birds and therefore a natural 
interest in this disc, produced jointly by 

E. M.I. Sydney and the N.S.W. Gould 
League of Bird Lovers. 

I'm happy to say that it's a good one. 
One side I, Alec Chisholm, O.B.E., 

F. R.Z.S. introduces over thirty different 
calls, my only comment being that the 
narration rather overshadows the bird 
songs. However, on side 2, amends are 
made with an unbroken sequence of bird 
songs which can still be identified, 


reasonably well, if desired, with the help 
of track divisions and the jacket notes. 

However, my guess is that this side 
will get a lot of playing as background 
“music" or a rather unusual kind. Need¬ 
less to say, the disc should find consider¬ 
able value in schools, as well. 

Technically, the quality is extremely 
good, considering the problems of 
original recording and subsequent cor¬ 
relation. Only occasionally is extraneous 
noise apparent and then not at a very 
significant level. 

I can't imagine a more cheerful back¬ 
ground for household chores! (W.N.W.) 


"Do Re Mi"-cont. 

box empire of his own—“like the slot- 
machine racket only legitimate." 

Together with some old confederates 
he launches the enterprise. To try to 
gain the market from Wheeler, they 
groom a pancake-parlour waitresses their 
own singing star. But the girl and 
Wheeler meet, and fall in love. A juke¬ 
box war develops, followed by a Senate 
investigation. Hubie becomes notorious, 
and revels despite being left alone by 
Kay. 

But there is the inevitable reaction, and 
Hubie finally ends up with the realisation 
that he is a failure because he is out of 
touch with reality—living in a make- 
believe world where a “lucky break" is 
just around the corner “waiting to 
happen." 

With Hubie facing reality, the story 
ends. In a happy finale Kay returns and 
they dance, with the chorus proclaiming 
that Love is the Answer, etc. 

As an unpretentious piece of merri¬ 
ment, it’s great. The music is tuneful 
and the dialogue witty. A well integrated 
production, by any standards. 

Listening to the recording of the “Do 
Re Mi" tunes, one is struck by the per¬ 
fect suitability of Phil Silvers as Hubie. 
Who would be better suited to playing a 
comical con-man than Sergeant Bilko? 
And, of course, Phil Silvers is a splendid 
singer as well. He gives us a really out¬ 
standing performance. 

Nancy Walker sings well, but Nancy 
Dussault has the advantage of somewhat 
better songs and tends to give a better 
impression as a result. John Reardon 
and the other singers give very credit¬ 
able performances. Musically, the overall 
result is very satisfying. 

On the technical side, I have a minor 
complaint. The stereo effect is quite 
exaggerated on a couple of tracks, 
namely the Hubie-Kay discussion “Take 
A Job" and the song where Hubie con¬ 
vinces the waitress Tilda that she should 
be a singing star—“Ambition." In both 
these duos, there is no “middle" at all, 
just one singer in each channel speaker. 

I dare say this has been done deliber¬ 
ately, to make the effect impressive on 
stereograms having small speaker separa¬ 
tion. However, it sounds quite false and 
detracting on a system with the correct 
separation. Could we have it not quite 
so pronounced in future, please? 

This is a small point, admittedly, and 
apart from the two tracks mentioned the 
disc is flawless in all respects. The disc 
is thus one that I can highly recommend. 
(J.R.). 


THE DESERT SONG. Sigmund Rom- 
berg. Gordon Macrae, Dorothy 
Kirsten; Orchestra And Chorus 
Conducted By Van Alexander With 
The Roger Wagner Chorale. Stereo, 
Capitol SW1842. (Also available in 
Mono). 

It would be quite a job to keep track 
of all the “Desert Song" recordings 
which have been released in recent 
years, let alone try to remember their 
individual virtues and failings! 

Perhaps it is sufficient to say that this 
is a good one, featuring Gordon Macrae, 
star of the third film version, released 
in 1953. Dorothy Kirsten shares the 
honours with him, the two quite over¬ 
shadowing the other featured singers, 
Lloyd Bunnell and Gerald Shirkey. 

All told, it’s a very enjoyable disc, 
apart from the last vocal chord, when 
Dorothy Kirsten overshoots the mark 
and settles for a grand final note that 
is disturbingly sharp. 

Included in the tracks are: “Over¬ 
ture,” “Riff Song," “Why Did We Marry 
Soldiers," “French Military Marching 
Song," “Romance," “Then You Will 
Know," “The Desert Song," “Let Love 
Go," “One Flower," “One Alone," “The 
Sabre Song" and “Finale.” 

Technically speaking, the sound is ex¬ 
cellent. (W.N.W.) 

★ ★ ★ 

BYE BYE BIRDIE. Book, Michael 
Stewart; Music, Charles Strouse; 
Lyrics, Lee Adams. Original 
Columbia Pictures Cast Recording. 
With Janet Leigh, Dick Van Dyke, 
Ann-Margret, Maureen Stapleton, 
Bobby Rydell, Jesse Pearson and 
Ed Sullivan. Stereo, RCA SL- 
101513. 

As most readers are probably well 

(Continued on page 99) 


BATMAN 

BARGAINS 

Used and Guaranteed 
unless otherwise stated 


AMPLIFIERS 



Philips 10-watt Pick-up or Mike £22 10 0 

Hortson 10-watt Pick-up or Mike £15 

Mullard 5/10. .. .. £11 10 0 

Aegis 5/10. £11 10 0 

Tuner and amp. 15-watt Hi-Fi £11 10 0 

Mullard 20-watt and 3-valve 

pre-amp . £35 

Amplifier, 5-watt. £ 7 10 0 

Pye HF25 (25-watt). £45 

Leak TL10 with Point One pre¬ 
amp . £45 

Leak Stereo 20 with Point One 

pre-amp. . £99 10 0 

Thomas Stereo 8-watt Channel £35 
R.M.T.C. Stereo, 8-watt channel £37 10 0 

Quad 11 with pre-amp. £69 10 0 

Mullard 44 Stereo .. .. . .. £29 10 0 

Audio Master Stereo 8-watt 
Channel. £45 


TAPE RECORDERS 



Philips EL3515. 2-track. £52 10 0 

Philips EL3541/00. 4-track .. .. £62 10 0 

Philips EL3522, 3-speed .. .. £85 0 0 

Pyrox, 3-speed. £35 0 0 

A.W.A. 33/4 I.P.S.. £27 10 0 

A.I.W.A. TP40 Transistor .... £15 0 0 

Miny Transistor. £12 10 0 

Alba 2-track, new tingle-speed 
BSR Deck . £47 10 0 


PLAYBACK EQUIPMENT 

* . 


MBH Stereo Arm with Std. and 

LP Heads. £22 10 0 

Ortofon Mag. Pick-up. £10 10 0 

Leak. Mono Pick-up. £10 0 6 

Goldring Stereo Arm . £ 5 10 0 

Connoisseur Mag. P.U.£15 0 0 

Decca F.F.S.S. Stereo Pick-up £19 10 0 

Audio Empire Stereo Arm .... £15 

Ortofon Stereo Pick-up, includ. 

Transformer. £29 10 0 

Stereo Balance Control .. .. £ 6 0 0 

BSR Turntable .. . £ 5 0 0 

Mono pre-amp. £ 4 10 0 


BATMAN 

laMiHMl, 377 Bourk. St. 
Melbourne Vie. MU 1622. 

Opposite Coles and Gorrard, 
between Elisabeth and Quoen Streets 


RCA RED SEAL 
SOUND TAPE 

" X RCA OF AUSTRALIA PTY. LTD. 

I AN ASSOCIATE COMPANY Of THE RADIO CORPORATION Of AMERICA 

* ■ /- I 1 The most trusted name in sound 

MJ SYDNEY: 221 Elizabeth St.. 61-8541 
J MELBOURNE: 2 Stephenson St., Richmond 42-4586 
y BRISBANE: 173 Ann St.. 2-7884 
^ PERTH: 280 St.irImp, St, 28-145') 
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NEW^. 


/ 


IN HI-FI TAPE RECORDERS 

MODEL TR7.—New style! Advanced, design! More features! 
Made by us and sold to you at Manufacturer’s Prices. 

STEREO OUTPUT (Low level) 


FREQ. RESPONSE 

30—18,000 c.p.s. at li i.p.s. 
30—12,000 c.p.s. at 31 i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at 3$ i.p.s. 
+ or—5DB. 

Latest 4-track Mitchigan 
heads. 



2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 


LOOK AT THESE FEATURES! 


• Piano key controls. 

• pause button. 

(Foot control optional extra). 

• Digital counter. 

• Wow and flutter 15% at 7^2 Lp.«. 


• 3 motors (beltless system). 

• Weight: 30lb. 

• P.A. facilities. 

• Magic eye level indicator. 

• Signal/noise better than 43DB. 


• Superimposing switch. 

• 7in. spools with lid on. 

• Dimensions (with lid). 

16 x 7 x 13in. 

• Separate treble and bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 


MODEL TR5 


PRICE: 

2-TRACK £44/-/- 
4-TRACK £49/10/- 

INCLUDED IN PRICE: 
I—Reel of Tape; I — 
Empty spool; I—Aeos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED. 


LOOK AND 

• BUILT in MIXER, a must 
for film enthusiasts. 

• 2 speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 40-10,000 c.p.s. 

• Magic eye level indica¬ 
tor 



COMPARE 

• Fast forward and rewind. 

• Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

• Tone control. 

• Speed 3%in/$ec. over 3 
hours recording. 

• Weight I9lb. 

• Can be used as P.U. 
amplifier. 


MODEL TR6 


Incorporating the famous TRUVOX tapedecks 

The Model TRS is the latest addition to the range of classic Tape 
Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price, 92 Gns., mislead you. This 
recorder Is equal to many others selling over £200. The “Truvox" 
tape decks have proved themselves to be among the best overseas 
Built to last a Mfetime, latest “Miniflux" four-track heads, tropicalised 
to suit ail climatic conditions. 



FREQ. RESPONSE: 
40-20,OOOcps at 7 1 * i.p.s. 
40-12,000cps at 3» 4 i.p.s. 


3 SHADED POLE MOTORS. 
INDEPENDENT SPEED 
CHANGE WHEELS. 
INTERLOCKED PUSH 
BUTTONS. 

PAUSE CONTROL. 

HUB LOCKS TO LOCK 
TAPE-REELS. 

AUTOMATIC STOP (optional 
extra). 

Tape speeds within plus or 
Sise: 17’ 4 x 13» 4 x 7» 4 in. 


• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTER: 
Better than .15% at 7’a i.p.s. 
Better than .2% at 3’ 4 i.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS. 6 x Ain. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT, 
minus 1 % of stated speeds. 

Weight: 321b including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 80-12, OOOcps. extra £5/15/. 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD N.S.W. PHONE UA2I45 
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IN HI-FI STEREO EQUIPMENT BY CLASS » 

Based on Radio & Hobbies Playmaster No. 4 Amplif 
Playmaster 101 Amplifier with in-built dual wave tuners 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 


ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 

• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 
16 to 49 meters on short wave. • EM84 tuning indicator giving accurate tuning with ease. Two channel tone 
control stage with separate bass and treble controls. • Input facilities with switching for external tuner — stereo 
pick-up — stereo or mono Tape recorder for recording or play back. • Stereo reverse switch. • Calibrated 
dial scales available for all States showing main stations in large type with separate scale for short wave using two 
dial pointers. • Chassis is mounted in attractive and durable metal case finished in black or grey with embossed 
control panel in black and silver with matching knobs. 


Playmaster 4 limit 

WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain — oriented output 
transformers giving a response of 25 to 18,000 cycles. 

• Valves, 4 6GW8, 12AU7, 6N8, 6AN7, EM84, and two 
IN 1763 retifiers. 

AMPLIFIER AND TUNER, £51/15/- 

WITH GARRARD AUTOSLIM STEREO 
CHANGER AND TWO MAGNAVOX 8WR 
SPEAKERS.£69/10/- 


Play master 101 Unit 

WITH TUNER 

• Output 12 watts per channel (24 watts). 

• Incorporating Ferguson grain — oriented output trans¬ 
formers giving a frequency response of 20 to 25,000 
cycles. 

• Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 and two 
210 rectifiers. 

AMPLIFIER AND TUNER, £55/10/- 

WITH GARRARD AUTOSLIM STEREO 
CHANGER AND TWO ROLA 12PX SPEAKERS 
£79/10/- 


ALL PRICES F.O.R. SYDNEY 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO 

PLAYING EQUIPMENT IN STOCK 

Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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LABCRAFT 605 (9" mat) with ALL-BALANCE 
arm on mounting platform. . 
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LABCRAFT 573V, with integral arm on ash mounting 
platform. 


LABCRAFT 605L (full size) with ALL-BALANCE 
arm on teak mounting platform. 


The LABCRAFT family of quality comprises 3 models 
to cater for all possible needs of music lovers. All 
are belt-driven from a motor unit which hangs freely 
on a unique suspension system isolating all vibration 
from the pickup stylus. Motors are provided with 4 
speeds, each variable by 10%. Model 605 motors 
are "potted" and shielded for use with all magnetic 
pickups. Model 573V is complete with arm, head, 
switch and velvet-action arm lowering lever. Rumble 
is completely inaudible, wow and flutter completely 
absent. Your music is heard pure and clear. Danish 
design and craftsmanship have achieved this superb 
performance in compact, attractive turntables at a 
reasonable price. 

AVAILABLE FROM ALL TRADE HOUSES 
AND HI-FI SPECIALISTS. 


Sole Australian Agents, G.R.D.INSTRUMENTS PTY.LTD., 6 Railway Walk, Camberwell, Vic. 
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aware by this, “Bye Bye Birdie” is a Telephone Hour,” “Put On A Happy 
send-up of teen-age rock-and-roll idols Face,” “Honestly Sincere,” “Hymn For 
and, in particular, one who is preparing A Sunday Evening,” “One Last Kiss,” 
to become an American G.I. It’s a “One Boy,” “Kids,” “A Lot Of Livin’ 
spirited, noisy show, with squealing To Do,” “Rosie, Bye Bye Birdie.” 
girls, send-ups of teenage music and Technically, Columbia Pictures 
mannerisms, yet with plenty of wit, (U.S.A.) and RCA must be credited with 
rhythm and melody, an excellent job of recording in every 

You’ll enjoy it if you manage to get respect — balance, dynamic range, dic- 
with it, man! tion and stereo spread. There’s probab- 

On the two sides are “Overture,” ly an original 35mm. film master back 
“How Lovely To Be A Woman,” “The of this. (W.N.W.) 

\ Instrumental, Vocal & Humour j 


OPERA FOR ORCHESTRA IN HI-FI. 
Carmen, The Tales of Hoffman, 
Faust. The Vienna State Opera 
Orchestra, conducted by S. Shaffer. 
Stereo, Westminster SWC-931, 096. 
(Also available in Mono.) 

The music of opera is the music of 
song—song in which the melody is the 
thing that matters. That being so, why 
rely on the human voice? Why not let 
the orchestra do the singing? 

Such is the basic theme behind this 
presentation under the baton of S. Shaf¬ 
fer, solo trombonist, with a background 
of radio and television orchestras, and 
now musical director and conductor of 
the Nassau Orchestral Society. 

The whole of side one and portion of 
side two, devoted to Bizet’s “Carmen” 
is predominantly in the “singing strings” 
mode. 

A little more orchestral “body” is evi¬ 
dent in Gounod’s “Faust” and Often- 
bach.’s “Tales of Hoffman” but, even 
here the disposition of the orchestra and 
the general balance of the recording 
favours the string choir. 

If you like massed strings, you’re 
pretty certain to enjoy the disc on this 
score. But if you like a solid founda¬ 
tion at the bass end, and something to 
stir the emotions, this one isn’t for you. 
(W.N.W.) 

★ ★ ★ 

VIENNA REMEMBERED. Mishel Pi- 
astro conducting The Symphony of 
The Air. “Skater’s Waltz,” “Geld 
and Silver,” “Danube Waves” “Tic- 
lac Polka,” “Vienna Blood,” “Die 
Schonbrunner,” “Love’s Dream 
After the Ball,” “Tritsch-Tratsch 
Polka.” Festival 12 inch stereo, 
SFL-931,093. (Also available on 
mono, FL-31,093). 

This disc certainly succeeds in re¬ 
capturing the grace and spirit of old 
Vienna. Listening to it with eyes closed, 
one can easily imagine oneself trans¬ 
ported back through time, listening to 
Johann Strauss’ orchestra playing at a 
ball in the “gay fifties.” 

The Symphony of the Air plays with 
vivacity, precision and obvious enjoy¬ 
ment. This, coupled with the elegant 
merriment of the music itself, makes the 
disc a thoroughly delightful listening ex¬ 
perience. 

The technical quality of the disc is 
excellent, with low noise, negligible dis¬ 
tortion, and good stereo “spread.” 

Summing up, a disc that I can really 
recommend. (J.R.). 

★ ★ ★ 

YOURS IS MY HEART ALONE. 
Robert Shaw Chorale With The 
RCA Victor Symphony Orchestra, 
conducted by Robert Shaw. Stereo, 
RCA VCS 7023. 

Robert Shaw and his chorale of some 
30 professional singers can usually be 
relied upon to present an enjoyable pro- 
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gram. This new two-record album is not 
just enjoyable, it is superb—despite the 
ratner unpromising title and cover design. 

1 can’t imagine too many people actually 
listening to it without wanting to add it 
to their collection. 

The first disc is devoted to “Show 
Stoppers from the greatest Operettas” to 
uie RCA’s title. Most of the numbers 
are very, very familiar but the mood and 
presentation is so varied that listening 
interest never falters: “Yours Is My 
Heart Alone,” “She Didn’t Say Yes,” 
“Drinking Song” (“Student Prince”), 
“Indian Love Call,” “Something Seems 
To Be Tingle-Ingleing,” ‘My Hero,” 
“Softly As In A Morning Sunrise,” “I 
Love You So,” “The Night Was Made 
For Love,” “Every Little Movement” and 
“Giannina Mia.” 

Record two has a mixture of more 
“show stoppers” and folk songs on side 
l: “Anvil Chorus,” “Darling Nellie 
Gray,” “I’m Falling In Love With Some¬ 
one,” “Shenandoah,” “September Song” 
and “Whiffenpoof Song.” 

Side 2 opens with a superb presenta¬ 
tion of the famous “Hallelujah Chorus” 
and ends with an arrangement of the 
“Battle Hymn Of The Republic’’ which 
is a test for any chorale. In between 
are several other selections of a devot- 
tional nature: “Deep River,” “What Won¬ 
drous Love,” “A Mighty Fortress Is Our 
God,” “Mass in B Minor, Excerpt.” 

Again, the variety of mood and pre¬ 
sentation sustains interest easily and one 
doesn’t need to be keen on choral music 
for this remark to be true. 

Not the least impressive feature of 
the presentation is the complete affinity 
between the music, the orchestra, the 
chorale, Robert Bennett as the arranger 
and Robert Shaw as the conductor. It is 
little wonder that the chorale was chosen, 
under the auspices of the U.S. State 
Department, to tour the Middle East, 
Europe and the Soviet Union. 

Well recorded from start to finish, this 
is an album which I can heartily recom¬ 
mend. (W.N.W.) 

★ ★ ★ 

THE BEST OF THE ORIGINAL 
ROARING 20’s. Enoch Light And 
The Charleston City All Stars. 
Stereo, Anipar SML-931,050, 

You beaut! You little beaut! 

Pardon my use of the vernacular, but 
it suitably sums up my reaction to the 
first few bars of the disc—a reaction 
which was sustained throughout. 

Technically, the quality of the disc is 
superb, with the sound sometimes spread 
out but', more often than not, duetting 
from the respective channels with quite 
startling separation and clarity. In fact, 
it has all the sound of a high-quality 
35mm. master recording but, strangely 
for Enoch Light, the jacket notes are 
devoid of superlatives. 

It’s available in mono, 1 note* but 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speak- 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make to 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

OCTOBER SPECIALS 

MHMH tMtttlllg 

MAGNAVOX 8WR speaker 
(f.c. 30-15,000 c.p.s., voice coil 2.7 
or 15 ohms) and 1.9 cubic feet re¬ 
flex cabinet. £14/10/, including 
packing. 

WHARFEDALE GOLDEN 10 

or Goodmans Twinaxiom 10 
speaker (v.c. 15 ohms) and 3 cubic 
feet reflex cabinet. £28/10/, in¬ 
cluding packing. 

Cabinets are made of *in ply to 
speaker mfrs. design. Maple, wak 
nut or rosewood colours First- 
class lacquer finish. 

“Make-It-Yourself” cabinet kits 
to suit all speakers, from £5/15/ 
for 8iu. 

Stereo Amplifier, 8 watts, with 
two 8WR speakers and Garrard 
stereo-monaural changer-player, 

£34. 

8 Element TV Aerials. Highly 
efficient and designed especially for 
weak signal areas, for receiving sta¬ 
tions located as follows: AH capital 
cities £5/5/, Ballarat, Goulburn 
Valley, Canberra, £5/15/; Darling 
Downs and N.E. Tasmania, £5: 
Central Tablelands (N.S.W.) and 
Bendigo, £6/15/; Latrobe Valley, 
£4/10/. 

iiuiiiii iiiiiini 

Write for Stereo Catalogue 

H.B. RADIO PRODUCTS 

Manufacturer! of Quality Radio 
and Radio Furniture for 31 yean. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 


BE GUIDED BY 
THIS SYMBOL... 
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Presents HI-FI SPEAKERS of TOP QUALITY 

Check the following specifications and prices, and you 

will understand why 

THOSE WHO KNOW BUY NATIONAL 

MODEL 8P-X2 
8 INCH PM DYNAMIC DU-AXIAL SPEAKER 
Retail Price £9/4/3. 


MODEL 6P-W1 
6 INCH PM DYNAMIC "DU-CONE" SPEAKER. 
Retail Price £5/8/9 each. 


FREQUENCY RESPONSE CURVE 
6P-W1 ENCLOSURE: 48 x 36 x 24 inch 
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FREQUENCY <c/«> 

SPECIFICATIONS 

Frequency Response 55-16,000 c/s 

Handling Capacity 4W 

Voice Coil Impedance 6—8 ohms 

Air-Gap Flux Density 10,000 Gauss 

Fundamental Resonant Frequency 65—85 c/s 

We ght of Magnet 4.48m 

Gross Weight 1.561b 

Overall Diameter 6—9/16in 

Mounting Diameter 6—3/32in 

Baffle Opening Diameter 5—23/32in 

Overall Depth 4—5/8in 

Cone Paper Effective Diameter 5—1/8in 

A unique dual cone, made of two kinds of paper, each with the 
correct Young’s Modulus for correct reproduction, FUSED (not glued) 
together. The uncoloured centre faithfully reproduces the high fre¬ 
quencies, whereas the black surrounding has the optimum characteristic 
for low frequencies. 

The ELIPTICAL corrugation avoids “standing waves” on the cone, 
often occurring when circular or concentric corrugations are used. 


MODEL 10P-X1 

10 INCH PM DYNAMIC TRI-AXIAL SPEAKER 

Retail Price £20/7/3 each. 



500 1000 2000 5000 10000 20000 


FREQUENCY <c/») 

SPECIFICATIONS 


Rated Input 
Resonance 
Frequency Response 
Sound Level 
Voice Coil Impedance 
Magnetic Flux Density 
Woofer 
Mid-Range 
Tweeter 

Crossover Frequency 
Effective Mass 
Q- 

Net Weight 
Overall Dia. 

Mounting Dia. 

Overall Depth 
Baffle Opening Dia. 
Approx Volume 


12W 

35—60c/s 
30—16.000c/s 
lOOdb/W. 20 inch 
16 ohms 

9,000gauss 
10.SOOgauss 
1 0,500gauss 
1.500C/S, S.OOOc/s 
13g 

0.9 (40c/s) 

61b 13oz 
10 inch 
9 9/1 6in 
6 7/8in 
8 7/8in 
184 cubic inch. 



FREQUENCY RESPONSE CURVE 

ENCLOSURE: 48 x 36 x 24 inch 



K 8K 10K 20K 


FREQUENCY (c/s) 

SPECIFICATIONS 

Frequency Response 
Resonance 
Q- 

Sound Level 
Rated Input 
Voice Coil Impedance 


c/s 


45—16.000 

50-70 C/s 

0.87 (60 c/s) 

99 db/W. 20 inch 
10W 

8 ohms (400 c/s, 200 
?*9 C) 


Crossover Frequency c/s 

Magnetic Flux Density Woofer lO.OOOgauss 

Tweeter 9,200 gauss 
Effective Mass (With Radiation 

Mass) 10.3g 

Approx. Volume 52 cub. in 

Mounting Dia. 7 19/32ln 

Baffle Opening Dia. 7 7/8in 

Overall Depth 4 9/32in 

The blunt angled cone of the woofer prevents reproduction of unneces¬ 
sary treble. Elliptical corrugation improves the response in midrange 
frequencies. 

The exclusive National process of high thermal baking of polyester 
resin on both sides of the Tweeter cone edge gives unique damping 
quality. 



MODEL I2P-X3 

12 INCH PM DYNAMIC TRI-AXIAL SPEAKER 

Retail Price £40/7/3 each. 


FREQUENCY RESPONSE CURVE 

ENCLOSURE: 48 x 36 x 24 inch 




J1 


INPUT: 1 W 
-4-1-1 II I 

MIC-SP: 20 inch 


#4- 



100 200 500 - 1000 2000 

FREQUENCY (c/») 

SPECIFICATIONS 


5000 10000 20000 


Rated Input 
Resonance 

Frequency Response 
Sound Level 
Voice Coil Impedance 
Magnetic Flux Density 
Woofer 


Mid-Range 

Tweeter 

Crossover Frequency 
Effective Mass 

Net Q Welght 
Overall Diameter 
Mounting Dia. Outside 
Inside 

Baffle Opening Dia. 

Outside, Inside. 
Approx. Volume 
Magnet Size 
Woofer 
Mid-Range 
Tweeter 


20W 

35—50c/s 
30—16,000c/s 
102db/W.50cm 
IS 

9,S00gauss 
10.SOOgauss 
10.SOOgauss 
1,500c/s 5000C/S 
27g 

(40c/s)0.5 

131b 

13 15/16 inch 
13 1/8 inch 

11 3/8 inch 

12 3/8 Inch 
10 5/8 inch 
134 cubic inch 

2 x 1 3/8 inch 
25/32 x 19/32 inch 
25/32 x 19/32 inch 


lit any dips at the crossover frequencies, 
'actorily from any Hi-Fi amplifier of one 


Woofer, mid-range and tweeter operate independently with separate voice coil and magnetic field. 

Built-in cross-over network allows smooth transition and reproduction in their proper phase relation, without 
Circular baffle around tweeter minimises cone interaction. These high efficiency speakers will operate satisfacf 
Watt output or more. 

Woofer features a conical stiffener for correct crossover frequency determination and rapid frequency fall off above crossover point. 

All features are combined to ensure a perfectly smooth and even distribution of all frequencies resulting In unsurpassed tonal clarity and brilliance. 
A CR impedance compensating circuit is applied to ensure tonal clarity and flat impedance. 


Also available. TU-28 semi-professional turnable, rim drive, ceramic cartridge. Retail £26/5/0. 


This range is available from all National dealers and from HACO Distributing Agencies Pty. Ltd. Spareparts Dept., First Floor, 313-315 
Sussex Street, Sydney, where all original National spare parts are obtainable. Also in Melbourne, HACO Distr. Agencies Pty. Ltd., 202 
Flinders La«ne. Perth, RANDELL-HACO Pty. Ltd. Adelaide, Oliver J.. Nilsen and Co. Brisbane, Commerce Australia Pty. Ltd. 
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LISTENING AND RELAXATION - 

Twelve-Record Album, With Extra Bonus Record, Produced by RCA; 
Available through “Readers Digest” Record Department. Mono and Stereo 

“Reader’s Digest” are very proud of this latest album to be made 
available through their organisation. I was forwarned that it would prove 
a difficult album to “sample” because, having put a record on the turntable, 
the tendency is to let it play right through. I had to resort to sampling, 
of course, because there were just too many hours of music on twenty-six 
sides to cram into the reviewing time available. But this I will give in — 
I succumbed, in part, to the tendency to listen on and on! 

In large degree, this was due to the fact that the contents of the 
album are exactly as inferred by the title — “Music For Listening And 
Relaxation.” In content, the music varies quite widely yet, while it is 
nowhere lacking in substance, it remains uniformly pleasant, relaxing and 
highly listenable. 

Technically, the quality is excellent and, in my rather extensive sampling 
of tracks, I didn't come across one sour or distorted note. In some degree, 
this may be due to the rather modest level to which the discs have been cut, 
requiring an extra touch on the volume control but, fortunately, without 
any penalty in the way of extra background noise. In fact, being pressed in 
Australia from American RCA “mothers,” I suspect that these might actually 
incorporate RCA's “Dynagroove” process, about which nothing has been said 
in Australia, to date. 

Getting back to the contents, “Reader’s Digest” missed out on one item 
that would have been very handy — a leaflet, even a simple one, cataloging 
the contents of the album. One has to read them off the label, or from 
a bare list inside the album, neither being at all convenient where a listening 
group is concerned. Something is needed which can be passed around. 

In case you haven’t seen the literature, the contents could be summarised 
as follows: 

(1) “Candlelight and Wine,” Daniel Michaels and his orchestra, popular 
“evergreens;” (2) “Heavenly Voices,” John Norman Chorals with RCA Sym¬ 
phony Orchestra, more popular “evergreens”; (3) “A Sunday Afternoon Pops 
Concert,” Sir Malcolm Sargent and Royal Philharmonic Orchestra, popular 
light classical excerpts; (4) “Cocktail Piano,” The Johnny Potoker Quartet, 
sentimental pops on piano-guitar-bass-drums; (5) “Romantic Opera Melodies 
For Orchestra,’ Henri Rene and the RCA Symphony Orchestra, “La 
Boheme” and “Carmen”; (6) “Easy And Graceful,” Anatole Fistoulari and 
the Royal Philharmonic Orchestra, classical music of the dance. 

(7) “Melodies For Piano and Orchestra,” Earl Wild pianist, Russe'.l 
Stanger and the Royal Philharmonic Orchestra, well known classical ex¬ 
cerpts; (8) “Songs At Twilight,” the Voices Of Robert MacDonald, romantic 
chorale; (9) “Listening and Relaxing In I Time,” Josef Gruber and the Vienna 
State Orchestra, Viennese Waltzes; (10) “Fiddles By Firelight,” Henri Rene 
and his Orchestera, Spanish-Gipsy-romantic strings; (11) “Hawaiian Paradise,” 
A1 Caiola and his Orchestra, south-sea melodies; (12) “Moonlight Piano,” 
Ralph Votapek, well known classical excerpts. 

The bonus record, “Music For Dining” is a highly listenable presentation 
by Len Stevens and his Orchestra. 

At the price which “Reader’s Digest” makes all this available, I can’t 
imagine better value — unless they start giving them away! (W.N.W.) 


this is a case where stereo makes a vital 
contribution to the sound impact. 

The music, itself, is full of the char¬ 
acter and vitality which we’ve come to 
associate with the 20s, with the group 
as a whole, the solo instrumentalists and 
the vocalists equally outstanding. Com¬ 
ment on individual numbers, by the way, 
is made in the jacket notes: 

“Yes Sir, That’s My Baby,” “Ma, He’s 
Making Eyes At Me,” “I’m Sitting On 
Top Of The World,” “That Certain 
Party,” “I Love My Baby,” “Who,” 
“Ain’t She Sweet,” “I’m Just Wild About 
Harry,” “Charleston,” “If I Knew 
Susie,” “Button Up Your Overcoat” and 
“Charly My Boy.” 

In short, a hi-fi showpiece with lots 
of appeal, nostalgic and otherwise. 
(W.N.W.) 

★ ★ ★ 

ROMAN SPECTACULAR, VOLUME 
2. The most popular Italian songs, 
starring Charles Magnante and his 
Orchestra. With Tony Mottola, gui¬ 
tar; Bob Haggart, bass; Dick Dia, 
mandolin; Dick Hyman, piano; and 
Terry Snyder, drums. “Oh Marie,” 
“Tra Veglia E Sonno (Awake or 
Sleep,” “Blue Skies of Naples,” 
“Non Dimenticar,” “Mattinata,” 
Opera Medley: “La Boheme,” 
“Cavalleria Rusticana,” “Traviata”; 
“La Danza Rossini,” “Volare,” 


“Eterno Ritornella (Te Voio Ben),” 
“Jolly Barber Tarantella,” “Carni¬ 
val of Venice” and “O Sole Mio.* 
Festival Ampar 12-inch mono, 
ML-31,051. 

My only regret after listening to this 
disc is that I haven’t personally had the 
pleasure of listening to volume one! If 
this volume is any guide, I’ve really 
missed something. 

From start to finish (all too short a 
listening journey) this recording is a 
joy to the ear, and is in my opinion 
well worthy of the title “spectacular.” 
The arrangements are imaginative, the 
playing superb and the technical quality 
above reproach. 

There are popular songs, traditional 
tunes^ and themes from the operas — all 
given a sparkling new dress and a 
vitality which some of them had lost 
due to over-exposure. From the lyrical 
Mattinata to the exuberant Tarantella 
based on Figaro’s rousing self-eulogy 
from the “Barber,” they are like a hand¬ 
ful of precious gems. Each unique, but 
all alike in their brilliance. 

Charles Magnante and his accordion 
cruise effortlessly along, followed close¬ 
ly by. Tony Mottola’s guitar. Dick Dia’s 
mandolin. Bob Haggart's bass, Dick 
Hyman on piano and celeste, Terry 
Snyder on percussion and the rest of the 
orchestra. They manage to combine the 


Now available in Australia 

THE FAMOUS 


Rogers Cadet 

w MK. II 

STEREO AMPLIFIER 
AND CONTROL UNIT 


EXCLUSIVE TO 


URD 


Makers’ Specification: 

CONTROL UNIT 

Inputs: Disc (75 mV) suitable 
for crystal and ceramic pick¬ 
ups (Decca “Deram,’’ etc.) 
Radio (75mV) 

Tape Replay (75 mV) 

Tape Record (250 mV) 
Controls: Volume, close toler¬ 
ance ganged 
Bass and Treble ganged 
Balance ± 4 dB 
Function Slide Switch (caters 
for compatible stereo pick¬ 
ups) 

Separate On/Off switch 
Pre-set Rumble Filter 
Valves: 2 x ECC83 
Dimensions: 9± x 5* x 51 in. 
Weight: 4* lb. 

Styling: Front panel, brushed 
brass and matt black. Knobs, 
ivory with ground brass in¬ 
serts 

AMPLIFIER 

Power output: 6 -|- 6 watts 
Harmonic distortion: 0.25% at 

6 watts 

Speaker matching: 3/5 ohms 
and 10/16 ohms 
Valves: 4 x ECL86 
Voltages: 200/250 volt, 50 c/s 
Dimensions: 12 in. x 6 in. x 
4* in. 

Weight: 10* lb. 

NOTE: Amplifier and Control 
Unit are not available 
separately 

The above amplifier can be 
supplied in a complete Stereo 
Svstem. PRICED AT £160. 
COMPRISING:— 

1—Rogers Cadet Amplifier 
and Control Unit 
1—Dual 1006/A Changer/ 
Player 

1— Decca Deram Cartridge 
Diamond Stylus 

2— Goodmans Axiette 8" 
Speakers 

2—Column Speaker Cabinets 
1—Lowboy Equipment 
Cabinet 

With Goodmans Axiom 10" 
Speakers and Cabinets instead 
of Axiettes, £172. 



Full technical information & illustrations on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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TAPE RECORDERS SAVE IIP TO 50% 

Peter Clark says: "Get a price elsewhere then come and see me. I will do better. Also, my trade-ins won't 
be beatenl I have hundreds of immaculate-condition showroom samples and reconditioned tape recorders. 
No-one else in Sydney can match my range. 14 years of honest trading stands behind my claims!" 



NATIONAL 4-TRACK STEREO TAPE RECORDER 



TELEFUNKEN *96’ . . 3-SPEED. 4-TRACK 


Model RS 750 Features • Trouble-free printed 
wiring adopted • Simplified operation by push¬ 
button keyboard type controls • Cover of the set 
serves as an extension speaker for stereo playing 
• Equipped with jack for reverberation. 

149 guineas. 


This is the only machine priced at 159 gns. that 
you can listen to ope track while you are recording 
the other, giving you the possibility of sound on 
sound. It has a recording time of 16 hours and 
push-button controls. Takes any size spools, has a 
tape counter and Telefunken Pem-magnetic speaker. 

159 guineas. 


Hi/Fi STEREO EQUIPMENT from £10 DEPOSIT 


Yes, now Magnetic Sound, in the heart of the city, is selling amplifiers, speakers, turn-tables, pick-up 
arms, speaker boxes (do-it-yourself or ready-made) and all the equipment that the Hi-Fi/Stereo hobbyist 
needs on terms. Your old equipment will be accepted as trade-in. Never before have you been able to 
trade-in your old equipment and pay such low-interest terms (only 5%) as Magnetic Sound are now offering. 


OPENING SCOOP PURCHASE! 



TRIO W24 STEREO / 
AMPLFIERS only £58 

I bis is great value because this amplifier can be 
either twin 10-watt or single 20-watt. It has 9 tubes 
and Magnetic or Crystal pick-up sockets. 


‘TRIO 1 AMPLIFIERS AND TUNERS 


Magnetic Sound have a full ranqe of the famous Trio Amplifiers and Tuners. 'W-45A'. STEREO AMPLIFIER: Twin, 18-watt 
Amplifiers (or single 36-watt) with Balance Meter, Rumble Filter, Loudness Control, and Clutch Tone Controls. Priced at 
£96/10/-. 'W-25\ STEREO AMPLIFIER-TUNER: Twin 10-watt Amplifiers, or Single 20-watt. Twin AM Radios, and Short 
Wave. Priced at £93. ’W-50*. SUPER DE LUXE STEREO FM/AM-AM/SW TRIAMPLIFIER: Stereo Amplifier/Tuner of 
Twin 25 watts or miqhty 50-watt Sinqle. Has Hum Control,Loudness Control, Scratch Filter and Rumble Filter. Priced at 
£176. 'HF-II' HI-FI MONO AMPLIFIER/TUNER: Powerful 9-watt Single Amplifier/Tuner, and Short Wave. Priced at £48. 

[MAGNETIC SOUND. 387 GEORGE ST.. SYDNEY. BX337f 
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polish of practised playing with the 
vitality and spontaneity of a “first time” 
performance, which to my mind is the 
mark of true musicianship. 

All I need add, I think, is the recom¬ 
mendation that you give this disc a 
hearing. If you come across the first 
volume, you might do well to try it, too. 


STAR DUST. Boston Pops Orchestra 
Conducted By Arthur Fiedler. 
Stereo, RCA LSC-2670. (Also 
available In Mono.) 

With the Boston Pops Orchestra 
and Arthur Fiedler conducting, there 
would be something radically wrong if 
one “knocked” this disc. 

In fact, the disc is exactly what one 
would expect it to be, a series of popu¬ 
lar evergreens, well arranged and pre¬ 
sented within the broad, sweeping for¬ 
mat of a full orchestra — from gentle 
solos to massive sound. 

The titles: “Star Dust,” “Stairway To 
The Stars,” “Wunderbar,” “When You 
Wish Upon A Star,” “You And The 
Night And The Music,* ’“Clair De 
Lune,” “Blue Moon,” ’Tonight,” “Rev¬ 
erie,” “The Night Was Made For Love,” 
“Deep Purple,” ‘The Glow Worm.” 

I admit that “The Glow Worm” looks 
like a pretty tame ending but the Worm, 
on this occasion, glows briefly with 
rather unaccustomed lustre! 

On the technical side, the disc rates 
as good, average stereo. (W.N.W.) 

★ ★ ★ 

DELICADO. Lew Davies And His Or¬ 
chestra. Arranged by George Piros; 
produced by Enoch Light. Stereo, 
Command SNDL 931-027. 

According to the notes, this record 
is a natural reaction to Command’s suc¬ 
cessful “Persuasive Percussion” and 
“Provocative Percussion”—discs designed 
to dazzle with their technique, to inun¬ 
date with the weight of sound. 

“Delicado” puts the emphasis the 
other way—softer, more sinuous though 
still mildly percussive sound that de¬ 
mands much of the musicians because 
of the way each note is exposed to the 
listener. 

It’s pleasant, middle-of-the-road “pop” 
sound, recorded cleanly and with em¬ 
phatic separation, in the familiar Com¬ 
mand fashion. 

The track titles: “Alone Together.” 
“Prelude To A Kiss,” “C’est Si Bon,” 
“Soft Lights And Sweet Music,” “The 
Way You Look Tonight,” “The Bov 
Next Door,” “And The Angels Sing,” 
“What’s New,” “One For My Baby.” 
“The Soft Sell,” “Now Is The Hour,” 
and “Take It Easy.” 

In short, modest, pleasant, well pre¬ 
sented. (W.N.W.) 

★ ★ ★ 

POSTCARDS FROM PARIS — FER- 
RANTE AND TEICHER, duo- 

E ianists. “Paree,” “Autumn 
eaves,” “Pigalle,” “Under Paris 
Skies ” “Valentine,” “All My Love 
(Bolero),” “The Merry-Go-Round,” 
“If You Love Me,” “Symphony,” 
“Two Loves Have I,” “Speak To 
Me Of Love,” “La Mer.” Festival 
Ampar mono 12-inch, 31-092. 

Up to the usual high standard of Fer- 
rante and Teicher, this one. The ar¬ 
rangements are delicate, the playing 
polished yet sensitive where required, 
and the co-ordination so good it “fair 
takes your breath away.” At times it 
seems easier to believe that there is 
really one four-handed player than that 
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there are two men with the normal com¬ 
plement! 

As the cover notes proclaim—or try 
to, in a mountain of bombast—truly a 
set of musical postcards describing Paris. 
To awaken the nostalgia of those who 
have been there, or the interest of those 
who have not. 

The technical quality is very high. 

(JR) 

★ ★ ★ 

SONGS I SING On the Jackie Gleason 
Show. Frank Fontaine, with orch¬ 
estra conducted by Sammy Spear. 
Mono, Ampar ML-31,135. 

When a man has a face as flexible and 
as funny as Frank Fontaine, one rather 
expects him to emit only noises to match. 

One certainly doesn’t expect to hear 
a voice as downright relaxed and pleas¬ 
ant as is revealed on the disc. So don’t 
be mislead by the crazy picture on the 
jacket; you’ll thoroughly enjoy this group 
of “evergreens”: 

“When Your Hair Has Turned To 
Silver,” “I’m Forever Blowing Bubbles,” 
“That Old Gang Of Mine,” “Daddy’s 
Little Girl,” “If You Were The Only 
Girl In The World,” “Mary’s A Grand 
Old Name,” “Heart Of My Heart,” “I 
Wonder Who’s Kissing Her Now,” 
“Beautiful,” “If I Had My Way,” 
“Always,” “Easter Parade.” 

The quality? Well up to standard. 
(W.N.W.) 

POPULAR JAZZ 

THE GREAT GLENN MILLER AND 
HIS ORCHESTRA. Original Glenn 
Miller recordings including collec¬ 
tors’ items available nowhere else. 
R.C.A. Camden, Stereo. CAS-751. 

Of the 10 numbers on this disc, seven 
were recorded for and issued on 
R.C.A.’s prewar “Bluebird” label, and 
three were recorded in 1942, only two 
years prior to Glenn Miller’s untimely 
demise in 1944. If the label “stereo” on 
recordings that old surprises you, you 
can lower your eyebrows, for this is 
electronically reprocessed stereo. 

Although he was never much of a 
jazz performer, Glenn Miller did write 
some swinging scores for his own and 
other bands and, personally, I have al¬ 
ways had rather a liking for his style. 
Unfortunately, I was not greatly im¬ 
pressed with this latest album for I felt 
that, with all the work which must be 
entailed in reprocessing for stereo, the 
choice of numbers was unfortunate. 

The three numbers recorded in 1942 
were quite reasonable, but many of the 
others are rather “wishy washy,” being 
the type of music which was popular 
with the radio audiences of that era. 
Most of the numbers have vocals and 
feature one or another of the following 
vocalists: Rav Eberle, Tex Beneke, 
Marion Hutton (Betty's sister). Skip Nel¬ 
son and the Modemaires quartet. 

Technically the recording is also only 
fair. The original cuttings appear to 
have been somewhat limited in fre¬ 
quency response and the reprocessing to 
stereo seems only to emphasise this. In 
places the actual stereo effect is quite 
good, but in others it's a little too close 
to the “gimmicky” for comfort. At the 
price the disc is offered on the Cam¬ 
den label it’s probably a reasonable col¬ 
lector’s item, but with a little extra 
thought it could have been so much 
better. (K.W.J.) 

(Continued on page 128) 



insist on 

3Vharfedalc 
speakers ... 

they're 

INCOMPARABLE! 

Back in 1934 G. A. Briggs designed 
and manufactured the first high 
fidelity speaker to be marketed any¬ 
where in the world. • . • and the 
demand was almost unbelievable! 
Since then the Wharfedale Wireless 
Works and their unique research 
laboratories, under G. A. Briggs* 
guidance, have developed and pro¬ 
duced many thousands of fine 
Wharfedale speakers. It's this long 
experience that guarantees you 
greater fidelity . . . sound free of 
coloration .... undisturbed by 
spurious peaks and resonances. When 
ypu buy Wharfedale, you re buying 
the product of years of research and 
advanced technical knowledge. Enjoy 
new listening pleasure with Wharfe¬ 
dale speakers! 


Australian National Distributors: 


Simon Gray Pty. Ltd . 

28 ELIZABETH STREET, MELBOURNE 
Tel. *3-8211, *3-8166. 


INTERSTATE REPRESENTATIVES: 

t . N.S.W. 

Audio Engineers Pty. Ltd., 

422 Kent Street. 

SYDNEY. 

Tel.: 29-6731. 


TAS. 

K. W. McCulloch Pty. Ltd., 
109 York Street. 
LAUNCESTON. 

Tel,: 2-5322. 


QLD. 

Sydney 6. Hughes, 

154-158 Arthur St.. 
New Farm, 
BRISBANE. 

Tel.: SB-1014. 


S.A. 

Eilco Sales, 

233 Rundle Street. 
ADELAIDE. 
Tel.: 8-1259. 


W.A.- 


Athol M. Hill, 
842 Hay Street. 
PERTH. 
Tel.: 21-7861. 


103 











»»«yAbfl c lcg ro i 

ra%y5db. 

Bsome: feedback red uc£^by < 
itf^with tbit High grade Higl 


noise reduced. Front to 


Cordioid char- 


27XA CRYSTAL 
CARDIOID 

FIRST OF ITS 
IN AUSTRALIA. 


Price:— 

Retail £5 1 0 

Plus Sales Tax 10 7 

frequency range achieved with this fully pro- 
Crystal Element, 
ttractive Case for Stand o r Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 



Manufactured by 


AGENTS D. K. Northover & Co. — Neil Muller Ltd. — Homecrafts (Taj.) Pty. Ltd. — Jacoby, Mitchell & Co. Pty. Ltd. T. H. Martin Pty. Ltd. 



R AUSTRALIAN 
CTURERS 

PAND 

AND THE EAST 


BUKIT TIM AH ROAD, SINGAPORE 

Inquiries in first instance 

FERRIS INDUSTRIES LIMITED 

752 PITTWATER ROAD, BROOKVALE, N.S.W. 
Telephone 93-0221. 


Ferris Industries 
(Malaysia) Limited 
has capacity in light 
engineering field to 

* manufacture 

* ASSEMBLE 

* DISTRIBUTE 

for Australian 
Manufacturers 
interested in extending 
their activities to 
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TRADE REVIEWS 

AND RELEASES 


TWO NEW STEREO CARTRIDGES 

During the past month two new stereo pickup cartridges were sent to our 
laboratory for review. The “Neat” type VS-1000D moving coil unit came 
from the importers. Electronic Industries Imports Pty, Ltd., while the 
B.S.R. type Cl ceramic cartridge came from B.S.R. (Australasia) Pty, Ltd, 
Both are high-grade cartridges and each will be of considerable interest 
to the section of the market for which it is intended. 



records, the sample cartridge performed 
very satisfactorily. The frequency response 
was very smooth. The moving system re¬ 
sonance is close to 10 Kc/s, but is well 
damped. It is mainly evidenced by a drop 
in channel senaration. which in the sample 
fell to some 8 or 9 dB. 

Over the rest of the range the separation 
was quite ample, though not as good as the 
specifications would have us believe. 

Tracking at 2 grams wt. in the “All Bal¬ 
ance” arm, the VS-1000D played the plus- 
8dB overload track on the Vanguard test disc 
with no sign of embarrassment. The com¬ 
pliance must therefore be regarded as quite 
adequate, and comparable with the best 
cartridges we have tested—as the quoted 
figure of 15 micro-cm per dyne would in 
fact suggest. 

The output of the VS-1000D is only 1 
mV RMS for 1000 c/s recorded at a velo¬ 
city of 1 cm/sec, which means it must be 
regarded as a low output type. On typical 
music passages its output will only rise to 
some 4-6 millivolts, which may cause some 
amplifier systems embarrassment. 

Owing to its low impedance, the VS- 
10Q0D would seem equally suited to both 
valve and transistor preamplifier circuitry. 
However, its low inductance will necessi¬ 
tate the use of a few decibels of bass boost 
with those transistor preamplifiers which 
normally make use of inout impedance ef¬ 
fects to provide part of the RIAA equalisa¬ 
tion. 

To sum up, the VS-1000D cartridge 
would appear to be a high-quality unit 

Radio, Television St Hobbies, October, I 


Above is the "Neat" VS-1000D 
mcving-roil cartridge, and at the le.'t 
the BSR type C7 ceramic cartridge, 

formed substantially as the specifications 
would suggest. Its frequency response is 
relatively smooth. Peaks occur at 400 c/s 
and 10 Kc/s, but they are well damped and 
are mainly evidenced by separation drops. 
In general the separation is quite acceptable, 
being more than 13-14dB from about 50 
c/s to 9 Kc/s and still some 8dB at 11. Kc/s. 

With a compliance of 5.2 micro-cm per 
dyne, the Cl requires some 4 grams wt. of 
playing force applied in a fairly high-grade 
arm before it will track the plus-8dB over¬ 
load track on the VSD-100 record without 
distortion. However, this is quite a modest 
playing force in the type of equipment for 
which the Cl is intended, so that the com¬ 
pliance would seem quite adequate and cer¬ 
tainly far better than in the older generation 
of ceramic pickups. 

The load impedance which we used for 
the tests was that recommended by the 
manufacturer, viz., 2 Megohms shunted by 
lOOpF. The sample gave an output of 75 
millivolts RMS across this load when play¬ 
ing the TCS-101 lOKc/s 1 cm/sec track, 
which would make it suitable for use in 
most commercial stereograms. 

Considered from the viewpoint of the 
market for which it is intended, then, the 
Cl seems an excellent little unit. It would 
be a good choice for people wishing to 
obtain better quality reproduction from 
their stereogram, particularly at the quoted 
retail price of £ 5 / 5 / (£8/8/ with stereo 
diamond stylus). 

Manufacturers seeking further informa¬ 
tion on the Cl should contact B.S.R. (Aus¬ 
tralasia) Pty. Ltd., at 77 Fuse Area, St. 
Marys, N.S.W. Trade distribution is being 
handled by Goldring Engineering (Aust.) 
Pty. Ltd., of 449 Kent Street, Sydney. (J.R.) 


TPHE “Neat” VS-1000D moving-coil 
A stereo cartridge is the first moving- 
coil design we have seen which has an eas¬ 
ily-replaced stylus assembly. The cantilever 
arm and guide are simply clipped in place, 
and may be removed, inspected and if 
necessary replaced without using any tools 
or iigs. 

Manufactured by the Neat Onkyo Denki 
Co. Ltd., in Japan, the VS-1000D has a 
quoted frequency response of 10-20,000 
c/s. The channel separation is quoted as 
belter than 30dB over the range 40-12,000 
c/s, with compliance 15 micro-cm/dyne. 

ihe source impedance is 80 ohms at 1000 
c/s, with a stated output of 5mV at 1000 
c/s recorded at 5cm/sec. The recommended 
playing force is 2-3 grams. 

Tested in our laboratory with the Van¬ 
guard VSD-100 and EMI TCS-101 test 


capable of good results. At the quoted re¬ 
tail price of £20/4/ it represents quite 
good value for money. Trade enquiries 
should be directed to Electronic Industries 
imports Pty. Ltd., at 121 Crown Street, 
East Sydney, or at the branches in other 
States. 

'T'HE B.S.R. type Cl stereo ceramic cart- 
A ridge is intended more for the lower- 
price mass market than for the high-fidelity 
field, but it is nevertheless capable of high 
quality reproduction. 

Tested in our laboratory, the sample per- 


BOYT’S 


RADIO & ELECTRICAL 
PTY. LTD. 



TUBULAR EXTENSION 
SPEAKER 


For use with Transistor Radios 
this speaker gives your transistor 
Tonal qualities of a cabinet 
Radio for just— 

487- 


JUNIOR MIKE AND 
LOUDSPEAKER 



The ideaJ children's 
gift which will give 
entertainment as well 
as education, it 
is battery-opera¬ 
ted and has a 
SOft. extension. 


£4/19/6 


AGMER BINOCULARS 

Centre Focussing Prismatic 
Binoculars at prices ranging 
from £7/19/8 for 6 x 30 
to £13/19/6 for 12 x 50 


Showrooms: 

92 Burlington St., 
Crovrs Nest. 

Phone 92-6161-2-3. 

3 Barlow Street, Sydney. 

Phone 61-2323 
39 Pacific Pde., Dee Why. 
Phone 98-8555 
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HIGH SPEED TWIST DRILLS made in Australia 


TOUGH HOLES CALI 
FOR TOUGH DRILLS 


Tough! I’ll say they are, the 
drills in FROST index sets are 
manufactured from the highest 
quality HIGH SPEED STEEL. 

Proven throughout the world 
FROST H.S.S. Twist Drills are 
designed to drill the toughest 
of metals and are unequalled 
when combined with a portable power tool. 

These handy index sets (in 1/64" rises) are available in five sizes, and 
altogether will make an indispensable unit for the workshop. Ask to 
see them at your local hardware store. 


signal source that may be far from sinu¬ 
soidal. DC output is available for appli¬ 
cation to a recorder. Both portable and 
rack models are available. 

The model 311 “Video” Voltmeter is a 
linear scale instrument, designed for ac¬ 
curate measurements of 100 microvolts to 
300 volts, or up to 10,000 volts with op¬ 
tional accessories, over a range of frequen¬ 
cies from 10 cps to 6 Me. Signals as low 
as 30 uV may be measured using the NULL 
DETECTOR mode. There are two linear 
voltage scales and ofte decibel scale. Signal 
input may be made to a co-axial connector 
or to binding posts. 

The expected life between calibrations 
should be in excess of 3,000 hours. It 
may also be used as a 60 db gain amplifier, 
over the range, 10 cps to 6 Me. This 
unit is also available in portable or rack 
mounting models. 

Although we have not yet had the op¬ 
portunity of using eithjr of these instru¬ 
ments, we feel that both types will find a 
wide application in laboratories dealing with 
VHF techniques and those interested in 
the field of video frequencies. 

Full technical information is available 
from Warburton Franki offices in Queens¬ 
land, N.S.W., Victoria, South Australia and 
in Western Australia, from Tough Instru¬ 
ment Service Company. 


I NAME (Mr, Mrs, Miss)....AGE __ 

| ADDRESS _...______ 

I __STATE_Dtpf. 524 

^OCCUPATION_____PHONE ........._..... 


BALLANTINE 

VOLTMETERS 


Two new voltmeters, from Ballan- 
tine Laboratories Incorporated, 
Boonton, New Jersey, have just 
been released through Warburton 
Franki Industries (Sydney) Pty. 

Limited. 

HTHE model 340 VTVM (pictured) is an 
**• extremely sensitive VHF voltmeter, de¬ 
signed for accurate TRUE-RMS measure¬ 
ments with high resolution, from 300 micro¬ 
volts to 3 volts, over a frequency of 0.1 
Me to 1,000 Me. It has a 5in voltage 
scale that spreads out the voltage readings 
logarithmically so that measurements may 
be made to the same high resolution and 
accuracy at the bottom as at full scale. 

Its ability to measure TRUE-RMS, re¬ 
gardless of voltage, is an advantage which 
means that not only will it measure volt¬ 
ages accurately regardless of waveform, 
but also that it can be calibrated, using a 


Be Paid What You 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


Ratail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Cerpantry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimete & Quantities 
Roofing, Steel‘Squara 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Elactronict 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


GENERAL 

Journalism — Short Stories 
Writing for Radio & TV 
Interior Decorating 
Etiquette A Entertaining 
Textiles 
Photography 
Mathematics 
General Education 
Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life — Landscape 
Caricature & Cartoons 
Oil L Water Colour. 

Fashion Drawing 
Showcards A Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 

to INTERNATIONAL CORRESPONDENCE 
Dept. 86 SCHOOLS, 

SYONEY: 400 Pacific H'way Crow'i Natf. Tala.: 43.2121 
MELBOURNE: 234 CoHins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: TAG Building, King William St. Tele.: W.4I48 
PERTH: C*wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
Please send Free Book on ..... 


Auto Mechanics 
Civil Enginoar 
Production Managem't 
Industriel Management 
Executive Training 
Modarn Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales A Marketing. 
Metric, or Leev. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert’g Inst. Aust. 


are REALLY WORTH! 


SPECIFY 

O 
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IGNITION ANALYSER from ACE 

Messrs ACE Radio have recently announced the release of an oscilloscope, 
illustrated below, especially designed for analysing automobile ignition 
systems under dynamic conditions. 



This unit displays in “graph” form on 
the screen of the instrument, every part of 
the complete ignition cycle for every cylin¬ 
der in the engine under test. The trace 
on the analyser screen can be interpreted to 
help pin-point troubles anywhere in the 
ignition system — breaker points, 
- «.. .—. , 


capacitor, ignition coil, distributor, ignition 
leads or spark plugs — making trouble¬ 
shooting much easier and quicker. 

The instrument is housed in an attractive 
grey hammertone case measuring 19iin x 
6 5-8in x lOlin with a folding carrying 
handle. 

In order to evaluate the instrument’s 
performance it was used to check the 
ignition systems of two vehicles (a four- 
cylinder English car and a six-cylinder Aus¬ 
tralian model) with various “faults” being 
artificially created and simulated. 

After a careful reading of the instruction 
manual and a little familiarisation with the 
instrument, we found that it was possible 
to pinpoint the various “faults” with ex¬ 
treme accuracy. In using the instrument, a 
certain amount of skill is necessary to in¬ 
terpret abnormalities in the trace, but full 
instructions and easy-to-read wall charts, 
which make this interpretation a matter of 
moments, are supplied with each instrument. 

The price of the instrument including 
special leads, circuit, full operating instruc¬ 
tions and wall charts is £51/15/ (inc. tax). 
Further inquiries should be directed to 
Messrs A. C. E. Radio, of 136 Victoria 
Road, Marrickville, N.S.W. (K.W.J.). 



NEW RADIOS 
FROM FERRIS i 

Illustrated are two recent releases 
from Messrs Ferris Bros. Pty. Ltd. 
They are the Model 149 all-transis- 
tor, push button car radio and the 
Model 174 triple wave portable car 
radio. 

The Model 149 is a most compact receiver 
unit and is finished in a dark blue texture 
with chrome plated diecast escutcheon and 
moulded full length dial scale. It has diecast 
concentric type metal knobs, chrome plated 
with black inserts, and tapered pushbuttons 
in black plastic. It is designed to fit in or 
under the dash of every vehicle on the 
Australian market. 

Some features of this unit are; four-stage 
permeability tuning (band-pass) and two IF 
amplifier stages ensure excellent selectivity. 
All components (except speaker) are entirely 
within set. Top and bottom lids of case 
remove easily and have no leads or com¬ 
ponents attached. Easily reversible polarity 
to suit negative or positive chassis. Can be 
operated from dry batteries with dial light 
removed or switched out of circuit. Special 
AVC circuit prevents high signal overload¬ 
ing and fading. 

The receiver contains eight transistors and 
two diodes, with low noise “drift” type 
transistors being used in the tuned RF, 
mixer and IF stages. The standing battery 
current is 22 milliamps and maximum peak 
current 250 milliamps. Undistorted power 
output is 2 watts and maximum power 
output is 3 watts. Size of the unit is 7 by 
5-5/8 by 2 inches and the weight is 41b. 

The model 174 portable has three bands 
covering 530 to 1620 Kc, 2 to 6 Me and 
6 to 18 Me. It also uses eight transistors 
and two diodes, and has an undistorted 
power output of 420 milliwatts into an 
inbuilt 6i» x 4in oval speaker. Battery life 
under average conditions is given as 1,000 
hours. 

A front panel mounted four-position com¬ 
bined aerial and wave change switch selects 
the Ferrite rod aerial for portable and 


cordless mantel broadcast use and an 
external car radio or wire type aerial for 
car radio, short wave or long distance 
broadcast reception. It is claimed that satis¬ 
factory short wave reception whilst travel¬ 
ling may be obtained in most vehicles by 
simply changing over the high tension 
ignition harness for a suppressed carbon 
conductor type now available from most 
automotive spare parts retailers. 


The price of the model 149 push-button 
car radio is given as 47gns, complete with 
matching dash fittings, speaker and aerial. 
The model 174 triple wave portable is priced 
at 55gns, including seat bracket and strap, 
distributor suppressor, generator condenser 
and wire indoor aerial. Further inquiries 
concerning either unit should be directed 
to the manufacturers, Messrs Ferris Bros. 
Pty. Ltd., of Pittwater Road, Brookvale, 
N.S.W., or their agents in all capital cities. 
(K.W.J.). 
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TUDOR 

RADIO 

L. f. Chapman 


418-420 KING STREET. 

NEWTOWN 


PHONE LA1011 

ESTABLISHED 1940 


Philips TV Tuners 

£7/10/0 

Transistor Speaker 
Transformers 

10/0 

Picture Tubes. 21-inch, 

110 deg. £17/10/0 

23-inch, 110 deg. £19/10/0 

2-gang and 3-gang Con¬ 
densers 

10/0 

TV Safety Glass, all sizes 

£1/15/0 

Transformers, 40 mil. 

£1/0/0 

Garrard Plug-in Stereo 
Heads 

£2/0/0 

TV Masks, 23-inch, 21- 
inch 

15/0 

50,000 Switch Pots 

5/0 

10,000-ohm Pots 

5/0 

2 meg. 1-inch Pots 

4/0 

15K Pots 

4/0 

50M Pots 

1 meg. Switch Pots 

4/0 

7/6 

TV Cabinets, 17-inch, to 
clear 

£2/10/0 

Gramophone Motors and 

Pick-ups, 4-speed, New £6/17/6 

Speaker Transformers, 5,000 
to 3 ohms 

12/6 

IF Transformers. Philips, 
each 

7/6 

Aerial and Osc. Coils, ea. 

5/0 

Oak 4-position Switches 

7/6 

2-Position 

5/0 

Valves, 6R3, 1S5, IT4 

6B8 

10/ 

15/0 

Dual 10,000 Pots 

15M Pots 

50M Meg. 

1 Meg. 

i Meg.. 25 Meg., 200M 
Lin, 200K Lin., 50M 
Log, 200K, 500K, 

500M Log, 50K. 

25,000 switch, each 

5/0 

5/0 

5/0 

5/0 

5/0 

Electric Condensers. 3 in 1. 
24, 350, 400, 

100, 25, 40. 

50, 350, 400 

8 mfd, 350 

16 mfd, 350 

32 mfd, 350 

7/6 

5/0 

7/6 

7/6 

TV Power Transformer, ideal for 
amplifiers, 300 mil., 285 aside £4 

Resistors and Condensers HI-K Tran¬ 
sistor Condensers, 25 assorted values. 

15/0 a bag. 

Mini-Cable, 4-strand Shielded 1/ yd* 
Transistor Miniature IF 5/0 each 

Silicone Diodes 10/0 each 
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SUPPLIERS 

STREET, HAWTHORN, VICTORIA 


Phone 86-6465 


Established 1947. 


Postage. Parcels 3/6 per order. 


CRYSTALS 

All these frequencies £1 each. 

FT 4010 DC 5170 LP 5910 FT 6815 

FT 4025 FT 5180 FT 5920 FT 6840 

FT 4065 FT 5205 DC 5950 FT 6890 

FT 4180 DC 5210 DC 5980 FT 6935 

FT 4235 FT 5237.5 DC 6021.1 LP 7010 

FT 4280 DC 5250 LP 6032 LP 7120 

FT 4295 DC 5285 LP 6040 LP 7171 

FT 4315 FT 5295 FT 6050 FT 7175 

FT 4360 TP 4300 LP 6110 FT 7200 

FT 4440 FT 5360 LP 6130 LP 7205 

FT 4445 FT 5365 LP 6210 LP 7270 

FT 4465 FT 5397 FT 6225 LP 7350 

FT 4483 DC 5410 FT 6235 DC 7362.5 

FT 4490 FT 5437 DC 6240 FT 7373.3 

DC 4495 DC 5515 LP 6243.3 FT 7375 

FT 4535 DC 5530 FT 6265 LP 7450 

FT 4549 FT 5551.5 FT 6300 DC 7400 

DC 4660 FT 5552.5 DC 6350 FT 7406.6 

FT 4672.76 FT 5635 FT 6355 FT 7425 
FT 4676 FT 5655 FT 6375 FT 7440 

FT 4695 FT 5660 DC 6420 LP 7890 

FT 4730 DC 5700 FT 6462.5 DC 7890 

FT 4735 FT 5706 LP 6470 DC 7925 

FT 4750 DC 5710 FT 6515 LP 7930 

DC 4750 FT 5740 LP 6522.9 DC 7962.8 

LP 4765 FT 5744 LP 6547.9 DC 7810 

FT 4780 DC 5770 DC 6561.3 DC 8036.2 

FT 4815 FT 5773.3 FT 6550 DC 8171.25 

FT 4840 FT 5775 FT 6560 DC 8176.9 

FT 4852 FT 5780 LP 6561 DC 8182.5 

FT 4885 FT 5782 DC 6572.3 DC 8460 

FT 4895 DC 5810 LP 6640 DC 8469.23 

FT 4930 FT 5815 FT 6650 DC 8645.45 

FT 5005.6 FT 5852.5 DC 6700 DC 8488 

FT 5110 FT 5855 DC 6750 DC 8525 

DC 5145 FT 5897.5 DC 6783.3 DC 8562.85 

DC 5166.6 FT 5910 

CRYSTALS 

All these frequencies £2 each. 


50 Me. Ham 
Band: 

50 Me 


DC 8333.3 
DC 8383.3 
DC 8400 
DC 8416 
DC 8450 
DC 8483 
DC 8500 


50.3 Me 

50.4 Me 
50. < Me 
50.7 Me 
50.9 Me. 
51 Me. 


3.5, 7 Me. Ham 
Bands: 

FT Crystals of any 
frequency, £? 

144 Me. Ham 
Band: 

DC 8000 DC 8013.5 

DC 8010 DC 8014 

DC 8013 DC 8014.5 


144 Me. Ham 
Band: cont. 

DC 8025.5 
DC 8026 
DC 8026.5 
DC 8027 
DC 8027.5 
DC 8028 
DC 8028.5 
DC 8029 
DC 8029.5 
DC 8030 
DC 8030.5 
DC 8031 
DC 8031.5 
DC 8032 
DC 8032.5 
DC 8033 
DC 8033.5 
DC 8034 
DC 8034.5 
DC 8035 
DC 8035.5 


DC 8015 
DC 8015.5 
DC 8016 
DC 8016.5 
DC 8017 
DC 8017.5 
DC 8018 
DC 8018.5 
DC 8019 
DC 8019.5 
DC 8020 
DC 8020.5 
DC 8021 
DC 8021.5 
DC 8022 
DC 8022.5 
DC 8023 
DC 8023.5 
DC 8024 
DC 8024.5 
DC 8025 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3/8in diam., in 
25yd rolls. 30/- a roll or 1/6 a yard. 

Coaxial Cable 72 ohm UR70 3/16in diam.. in 
27yd rolls. 30/• a roll or 1/9 a yard. 

Coaxial Cable 72 ohm UR70 3/16 diam., in 
12yd rolls, 15/- a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit Viin 
coax, cable. Plugs 4/-, Sockets 3/6. 


AMERICAN POTENTIOMETERS 
American Bradley, 2in long, iin shaft, 
lin diam. Available in following sizes: 
include 10,000, 20,000 25,000, 30,000, 
50,000, 100,000, 250,000 ohms, 2 
megohm Bradley Potentiometers. 

Price 2/6 each. 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals 
Miniature and FT243, 50/ with socket. 
Crystals Ground to any Frequency. 
PRICE ON APPLICATION. 


Crystal Earphones, suit Transistor 

radio...6/6 

Phone Plug on 2ft cord.2/6 


VALVE SOCKETS 

Octal 1/6, Octal plug and socket 2 /•» Small 7~ 
pin Ceramic 2/*. Small 7-pin mica filled with 
shield, 15 for £1, Small 9-pin Ceramic with 
shield 5/-, Small 9-pin Ceramic 2/6, Loctal 8- 
pin (7C7 Type) 1/-, Loctal 9-pin (EF50 Type) 
3/6. Small EA50 Type 2/6, 813 Type 15/-, 
VCR97 CRT Type 19/-, Large 4-pin, 5-pin, 
6-pin, 7-pin, all 2/- each. 


1N2I SILICON DIODES 

U.h.f. mixer, design freq. 3,060 Me. 
7/6 each, or 3 for £1, 

\ 

POWER TRANSFORMERS 

150 aside 30 Ma, CT 6.3v. 1.7A .. .. 32/6 
Power Transformers 225v. aside 50 Ma, CT. 
6 3v. 2 \ £2 

Power Transformers 250v. aside, 60 Ma 6.3v. 
IA. 6.3. C.T.1A. £2/19/ 


E.I.L. 

HAM COMMUNICATION 
RECEIVER HCR 62 



4 BAND ALL WAVE RECEIVER 


of Receiver 

Main Tuner: Band 1. 0.55-1.6 M.C. 

Band 2. 1.6-4.8 M.C. 

Band 3. 4.8 M.C.-14.5 M.C. 

Band 4. 10.5 M.C.-30 M.C. 

Band Spread: M.C. Band a.l. 3.5-3.7 M.C. 

a.2 3.7-3.95 M.C. 
7 M.C. Band b.l. 7.0-7.16 M.C. 

b.2. 7.16-7.33 M.C. 
14 M.C. Band c. 14.0-14.4 M.C. 

21 M.C. Band d. 21.0-21.5 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 
Selectivity: —60 db at plus/minus K.C. detuning 
Sensitivity: (S/N 20 db at 10 M.C.) 

£75 cash, tax paid 

NO TERMS AVAILABLE 
TRADE-INS ACCEPTED 


ER22 GERMANIUM 
POCKET RADIO 

Complete with earphones and 
Instructions. 

22/6 

Aerial wire to suit 

4d yd. 


COMPARE OUR VALVE PRICES 


1A3 

2/6 10 a £1 

6AJ5 

7/6 3 a £1 

7E6 

3/6 

7a £1 

i 807 

7/6 3a £1 

UL41 

£1 

1A5 

5/ 

5a £1 

6AM6 (EF91) 10/ 

7W7 

2/6 10 a £1 

808 

10/ 

VR53 

5/ 5a £1 

1C7 

3/ 

7a £1 

6BE6 

15/ 

12A6 

4/ 

6a £1 

809 

20/ 

VR101 

5/ 5a £1 

1D8 

7/6 

3a £1 

6C4 

5/ 5a £1 

12AT7 15/ 


815 

15/ 

VR102 

5/ 5a £1 

1H4 

5/ 

5a £1 

6C8G 

5/ 

12SA7GT 10/ 

830B 

15/ 

VR103 

SI 5a £1 

1H6 

5/ 

5a £1 

6F6 

12/6 

1S2 

18/ 


832A 

19/6 

VR105 

10/ 

1K4 

5/ 

5 a £1 

6K7 

5/ 5 a £1 

6U8 

17/ 


866A 

32/6 

YR136 

2/ 12a £1 

1K5 

5/ 

5 a £1 

1S5 .. 

.10/ 

6CM5 

25/ 


954 

5/ 5a £1 

VT25 

5/ 

1P5 

2/ 10 a £1 

6K8GT12/6 

12AH7 

5/ 

5 a £1 

955 

5/ 5a £1 

VT127 

4/11 5a £1 

1Q5 

5/ 

5a £1 

6L7 

5/ 5a £1 

12C8 

5/ 


956 

5/ 5 a £1 

VT501 

7/6 3a £1 

1S5 

10/ 


6SA7 

7/6 

12H6 

3/6 


958A 

2/6 10 a £1 

Y65 

5/ 

1T4 

10/ 


6SC7 

7/6 

12J5 

5/ 

5 a £1 

2051 

5/ 

KT61 

15/ 

2A6 

7/6 


6SF5 

7/6 3 a £1 

12SK7 

5/ 

5a £1 

AV11 

2/11 

ECH33 

17/6 

2D21 

15/ 


6SSH7 

4/ 5 a £1 

12SQ7 

5/ 


EA50 

2/ 10 a £1 

EB41 

12/6 

2X2 

5/ 

5a £1 

6SS7 

7/6 3 a £1 

12SR7 

5/ 

5 a £1 

EC91/6AQ410/ 

6X4 

10/ 

3A4 

10/ 


6V6GT 

16/ 

14A7 

3/6 

7a £1 

ECC33/6SL7 £1 

1LN5 


1F5 

10/ 


6X5 

15/ 

117Z6 

5/ 

5 a £1 

EF39 

5/ 5 a £1 

(CV781) 5/ 5 a £1 

TT15 

15/ 


6Y6 

5/ 5 a £1 

1625 

5/ 

5a £1 

EF70 

5/ 5a £1 

12AU7 

15/ 

6G6 

7/6 3 a £1 

6J5GT 

10/ 

1626 

5/ 

5a £1 

EF72 

5/ 5a £1 

12SC7 

5/ 5 a £1 

3S4 .. 


.. 10/ 

6X4 

12/6 

1629 

5/ 

5a £1 

EF73 

5/ 5a £1 

VT52/EL32 

5V4G 

£1 


6V4 

14/6 

30 

1/3 


EL41 

10/ 


7/6 3 a £1 

5Y3GT 

13/9 


7A8 

2/ 11 a £1 

35T 

30/ 


EY91 

5/ 

QQE03/12 47/6 

5U4/GB14/6 

7C5 

5/ 5 a £1 

717A 

7/6 

3 a £1 

OB2 

30/ 

QQE04/20 £3/10/ 

6AG7 

12/6 


7C7 

2/ 12 a £1 

6B8 Metal . 

. 17/6 

QQV06/40 £4/17/6 

VT78 

4/ 


6H6GT 3/6 
6SF7 7/6 

6AB7 10/ 
EF50/VR91 and 
socket 3/6 
9004 5/ 5a £1 

6AC7 5/ 5 a £1 

6A3 7/6 3 a £1 

57 4/ 6a £1 

2A5 7/6 3 a £1 

VR100/6U7 

7/6 3 a £1 

47 3/6 7 a £1 

6C6 5/ 5 a £1 

1616 £1 

1L4 5/ 5 a £1 

VT78(6D6) 

5/ 5 a £1 

957 5/ 5 a £1 

VT4C/211 £1 

6SN7GT 12/6 

5U4G 12/6 

VR150/30 12/6 
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AMATEUR BAND NEWS AND NOTES 


NEW TRANSMISSION SYSTEMS 

In recent years intensive research and experimentation has taken place 
overseas in the possible use of Infra-red and Laser Beams for communica¬ 
tion purposes. The result of two experiments carried out in the United 
States in which amateur radio operators formed the nucleus of the 
research teams show the possibilities of these -mediums. 

By Pierce Healy* 


duced by stray radiation from the laboratory 
and nearby airfield lights. 

The communication experiment was per¬ 
formed at night at a time when atmospheric 
attenuation of the radiation over the path 
was about 5 db. Voice and audio commu¬ 
nication was of very high quality and the 
signals received were two orders of magni¬ 
tude above the system noise. 

Television pictures were also transmitted 
and received. Under best operating condi¬ 
tions, the peak to peak television signals 
were approximately a factor of 20 greater 
than the system noise. 


From time to time, reports that individual 
Australian amateurs were experimenting in 
these fields have been heard but, at the 
present time, no details of recent activities 
have been published. 

LASER BEAM EXPERIMENT 

Using what can be termed as a relatively 
new technique in communications and cer¬ 
tainly one still in the experimental stage, 
American amateurs have established a new 
record. 

Members of the Amateur Radio Club at 
Electro-Optical Systems, Inc., Pasadena, 
California, have transmitted a phone mes¬ 
sage 118 miles across the California desert 
on a “Laser Beam,” establishing a new 
record in overland communications with the 
new device. 

The beam from a helium-neon gas laser 
with confocal mirrors, was transmitted from 
Grassy Hallow in the San Gabriel Moun¬ 
tains to a point 12 miles from the town of 
Ballarat in the Panamint Mountains near 
Death Valley. The laser operated on a 
wavelength of 6328 Angstroms and had a 
radiated output of 125 microwatts. 

About twenty Electro-Optical Systems 
scientists participated in the experiment 
which was successfully conducted on Friday 
night, May 3, from 10.55 p.m. to 12.05 a.m., 
and Saturday night, May 4, from 9.15 p.m. 
to 10.40 p.m., between the mountain 
encampments. 

The laser unit was pumped and modulated 
using a Viking II. The laser beam was colli¬ 
mated through a 10-power telescope. In 
addition to the laser communication, there 
were also communication links on two and 
six metres. 

The message was received with a 12£ 
inch diameter telescope, detected with an 
S-20 photo-multiplier tube, amplified, and 
then fed into a speaker and recorder. Pre¬ 
vious laser links have covered land dis¬ 
tances ' up to only 25 miles and have not 
always accomplished an actual phone QSO. 

The laser itself is a device which con¬ 
verts electrical energy or light energy into 
a coherent and collimated light beam. The 
laser beam is extremely narrow, and hence 
can travel great distances without appre¬ 
ciable spread. 

Details of the call signs of the fourteen 
amateurs who participated in the experi¬ 
ments are given in the July issue of “CQ.” 

INFRARED EXPERIMENT 

Audio and video signals have been suc¬ 
cessfully transmitted over a distance of 
thirty nautical miles. Modulated light sources 
for communication are being applied to 
practical systems using infrared emissions 
from a GaAs (gallium arsenide) diode with 
8400 angstrom radiation. 

The transmission path was between Mt. 
Wachusett, Princeton, Mass., and the roof 



* News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to, Pierce Healy, 69 
Taylor St., Bankitown, N.S.W. 


of Lincoln Laboratory, Lexington, Mass., 
the transmitter situated on top of Mt. 
Wachusett was basically a small (0.010-inch 
diameter) GaAs diode placed at the focal 
plane of a five inch reflecting telescope with 
an effective aperture of f/1.25, which con¬ 
fined the diode radiation within a beam 
of 0.002 radian. The current through the 
diode, which was immersed in liquid nitro¬ 
gen, was 300 ma, and the power in the 
0.002 radian beam was about five milliwatts. 

The receiver consisted of a 7102 multi¬ 
plier phototube placed at the focal point 
of a five foot army surplus searchlight. 
A filter that rejected all visible radiation 
was placed over the face of the multiplier 
phototube to reduce the noise signals pro- 


Although this experiment clearly showed 
the ability of the GaAs diode to function 
as a high data rate, long distance commu¬ 
nication device, the team who carried out 
the experiment, reporting in “Electronics, 
April 5, 1963,” stated that weather condi¬ 
tions were very good during the experiment, 
and atmospheric attenuation was relatively 
low. The system performance will be 
markedly influenced, however, by the visi¬ 
bility during the time of transmission. 

Signal attenuation is due mainly to the 
scattering of radiation by moisture and 
foreign matter. The major source of noise 
at the receiver is the background photon 
noise produced by terrestial lights and the 
sun. 


WIRELESS INSTITUTE ACTIVITIES 


N.S.W. DIVISION 

Members attending the August General 
Meeting of the New South Wales Division, 
were treated to an excellent lecture by Vol 
Molesworth VK2VO. 

The subject under the title “The Logic of 
Communication” was very different to the 
usual type of lecture at general meetings. 

Vol discussed the necessity for com¬ 
munication, how the line of communication 
is extended from one person or group to 
another, and within the human body; also 
the various factors which tend to oppose the 
function of communicating. 

An experiment in passing a message 
between those present indicated how un¬ 
reliable the human brain could be. 

Those present expressed the hope that 
more of this type of lecture would be given 
at future meetings. 

At the General Meeting to be held at the 
Wireless Institute Centre, 14 Atchison 
Street, Crows Nest, on October 25, George 
Knox of the Pacific Astronomy Society, 
will give a lecture entitled “Amateur Astro¬ 
nomy.” Visitors will be welcomed. 

HUNTER BRANCH 

At the time these notes were compiled, 
details of the lecture for the November 
meeting had not been decided. However, this 
information will be given over the Hunter 
Branch Station VK2AWX, which broadcasts 
a resume of the N.S.W. Divisional broadcast 
each Monday night at 7 p.m. on 3595 Kc. 
and 144 Me. 

Reports from Short Wave listeners will 
be acknowledged by the station QSL card. 
Reports should be addressed to the Secret¬ 
ary, 14 Marine View, Newcastle. 

VHF AND TV GROUP 

At the August meeting of the VHF and 
TV Group Bob Winch, VK20A, gave an¬ 
other of his interesting and informative lec¬ 
tures. This time it was the design of a tran¬ 
sistor modulator. The lecture was, in fact, 
the mathematical calculations of a modu¬ 
lator designed for a 20-watt transmitter. 
Sheets giving details of the design calcula¬ 
tions were distributed to those present. 


The lecture for the October meeting to be 
held on Friday 4th will be given by John 
Miller, VK2ANF; the subject “Frequency 
Modulation—Reception and Transmission.” 
The group are also planning lectures on 
432 Me equipment. 

As the “Fox” for the August Fox Hunt 
Bob VK20A really proved just how wily a 
fox can be. Starting the hounds at North 
Ryde, Bob went to ground in Meadowbank 
Park alongside the concrete abutment of the 
new railway bridge, just 350 yards from the 
starting place. 

After 30 minutes VK2PM found the loca¬ 
tion to fill first place; in second place taking 
47 minutes was VK2AWZ; in third place, 
taking one hour, was VK2ZPM. 

Of the eleven starters, nine found the fox 
and two were guided in. Nearly all had 
homed on the 2GB transmitting site across 
the river several miles away by road. 


OI.UC MUUNIAIN5 SECTION 

The Blue Mountains Section of the New 
South Wales Division Annual Field Day 
presents the opportunity for a very pleasant 
family picnic in the mountains. 

Venue: Lawson Swimming Pool Grounds. 

Date: Sunday, October 27, 1963. 

Program: 

10 a.m.: Registration. 

10 to 11 a.m.: 3.5 and 7 Me Scramble. 

Open to Mobile and Portable stations 
travelling to the Field Day. Logs to be hand¬ 
ed in by 11.30 a.m. A special award will be 
made of a R.S.G.B. Handbook to the 
HOME STATION contacting the most sta¬ 
tions operating mobile or portable in the 
scramble. 

Logs to reach VK2HZ, Pitt Street, Spring- 
wood, not later than 5th November, 1963. 

Jl-30 a * m * : Sale of Disposals Equipment. 

12.00 noon to l.p.m.: Lunch. 

1.15 p.m, to 2.00 p.m.: 144 Me Transmit¬ 
ter Hunt. 

2 p.m.: Bus tour for the Ladies to the 
Rhododendron Festival at Blackheath. 

2.30 p.m. to 3.15 p.m.: 144Mc Scramble. 

4 p.m.: Prize Presentation. 

There will also be a prize for the best 
piece of home-built equipment, and a display 
of SSB equipment by VK2AVA—Drinks 
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M.B.H.—FAMOUS NAME IN THE 
PICKUP FIELD-RELEASES ITS 
STEREO HEAD TYPE J. 

• Frequency Response 20-20,000 C.P.S. 

• Impedance (Z) of Type “J” Heads available in 50K ohms, 200 
and 600 ohms. Amplifier input impedance required to be not 
less than 50,000 ohms for the J50K head and 200 or 600 ohms 
for the J2 and J6 heads, respectively. 

• Output Voltage 1.75 mV per cm. per second R.M.S. for the 
J50K heads. Output voltage for the types J200 and J600 heads 
is -46 dbm at 1 cm. per second. 

• All M.B.H. Stereo Heads are fitted with a .007in radius diamond 
stylus, using a cantilever system. 

• M.B.H. Stereo Heads will fit standard Type “C” and Equidyne 
pickup arms. 

• M.B.H. Type j' Monaural Heads with compatible voltage output 
with the Type J Stereo Heads also available. 


WRITE FOR PRICE DETAILS. 


WILLIAM WILLIS & CO. ER 

428 ELIZABETH STREET, MELBOURNE. Cl 
PHONE 34-6539 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p c sales tax. 

100 KCS a.id 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 Per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. / 

Representatives Aust. and New Zealand —Messrs. Carrel & Carrel, Box 2102, Auckland 
Messrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs. A E Harrold Pty Ltd Messrs * Unlted Radio Distribu- 56 Collins St., HOBART and 
123-125 Charlotte St., tor * P *Y- Ltd., 29 St. John St., LAUNCESTON 

BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eostgote St., Ookleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 




and ice creams for the kiddies—ladies’ 
prizes. 

Registration Fee: 10/ per amateur or 
associate. 

The August meeting was mainly devoted 
to business arranging details for the Field 
Day and other Section activities. 

Arie, VK2AVA, provided a few technical 
asides on the new coupling arrangements for 
SSB Filter units, mounting crystals and the 
latters’ filter possibilities operating at har¬ 
monics. 

Visitors included Norman VK4ZNS who 
was on holidays in the area. 

ILLAWARRA SECTION 

The Illawarra Section of the New South 
Wales Division will hold their monthly 
meeting in the Electrical Engineering Build¬ 
ing of the North Wollongong Technical 
College on October 7th at 8 p.m. 

The feature of the meeting will be a 
debate on the relative merits of Amplitude 
and Frequency Modulation. The speakers 
will be: 

For A.M.: Laurie Jordan, VK2ALV, Basil 
Dale VK2AW. 

For F.M.: lan Hopkins, VK2ZIH, Jack 
Williams, VK2ZCX. 

Chairman: John Doherty. 

Visitors and intending members are invit¬ 
ed. 

Other activities planned by the section 
are: 

Participation in the Scout Jamboree-on- 
the-Air from the Mount Keira Scout Camp 
on October 19 to 21, and a Field Day on 
November 10. 

BATHURST RADIO CLUB 

A club to cater for Amateurs and 
those interested in the various aspects of 
radio as a hobby is being formed at Bathurst. 

Two well-known Amateurs in the Bathurst 
district, Trevor Evans VK2NS and Phil Cox 
VK2IE, conceived the idea of forming a 
club. At the time of writing these notes two 
preliminary meetings had been held, when 
twelve prospective members were present. 

There are six amateurs in Bathurst and 
several others in the surrounding area. 

As soon as suitable premises are obtained 
for meetings, the inaugural meeting will be 
held and future activities planned. 

Details of the c’ub can be obtained during 
business hours from Phil Cox VK21E, 
Webb’s Building, George Street, Bathurst. 

SOUTH AUSTRALIAN DIVISION 

The VK5 VHF beacon station VK5VF 
installed on the summit of Mount Lofty 
(2,384 feet), is transmitting continuously on 
frequencies of 50.50 Me and 144.50 Me. 

The transmissions are keyed CW and 
each transmitter has an input of 30 watts. 
Turnstile antennas are used. 

Amateurs and Short Wave listeners are 
asked to listen for these signals as they are 
audible continuously at Mount Gambier 
220 miles from Mount Lofty. 

Reception reports will be very welcome, 
and should be sent to VK5ZDX, 274 
Diagonal Road, Oaklands Parks, Adelaide. 

Operators who use VFO controlled trans¬ 
mitters are requested to call on the beacon 
frequencies during the five-second breaks in 
the transmission, these breaks occur twice 
in every one-minute period. 

Dale VK5ZER of Mount Gambier is now 
running 100 watts on 144 Me to an 
antenna on top of a hundred-foot tower. 
Several other stations operating from Mount 
Gambier on six and two meters ‘ are all 
anxious to make contact with stations in 
VK2 and yK3. 

In Adelaide preparations are being made 
for operation on the 432 Me band, which 
becomes available for the Amateur Service 
in Australia from the beginning of 1964. 
Alf VK5LA has a QQE06/40 tripler work¬ 
ing and A1 VK5ZCR has built a 417A 
converter for the band. 

AMATEUR TELEVISION 

Two-way television contacts have been 
made in Adelaide between Mait VK5AO 
and George VK5ZEy. Both are using 625- 
line system on 288 Mcs, VK5ZEY uses a 


no 
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Vidicon camera tube and VK5AO a flying 
spot scanner. At the present time only 
VK5ZEY has intercarrier sound (frequency 
modulated). 

Many of the VHF group have built con¬ 
verters to receive these TV transmissions 
on standard TV receivers. Pictures have 
been received over most of the Adelaide 
area. 

VICTORIAN DIVISION 

The South Western Zone W.I.C.E.N. 
operators' net has elected Jim VK.3ABT 
co-ordinator for the ensuing year of the 
zone’s activities. Arrangements are being 
made to hold a Zone W.I.C.E.N. exercise 
early in October, before the Victorian State 
exercise is held. 

The South Western Zone station VK3ASZ 
operates in the zone hook-up on 80 meters 
nt 2,000hrs each Thursday night; the station 
is operated portable from various zone 
members’ stations. It is expected that the 
zone station will take a very active part in 
the Scout Jamboree-on-the-Air. 


Address by Governor of Victoria 


JAMBOREE 


• ON-THE-AIR 


The New South Wales Branch of the 
Boy Scouts* Association has issued to all 
Scout Groups a comprehensive circular 
entitled “Getting The Most From The 6th 
Jamboree-on-the-Air.” 

There are two main objects of the 
amboree. 

1. To make the 4th Scout Law Live. 

2. To open New Fields of Interest. 
Several suggestions have been set out on 

methods which could be used in preparation 
For the event, as well as operating pro¬ 
cedures the boys should be conversant with. 
Special QSL cards are being printed for 
Scouts to acknowledge contacts made dur¬ 
ing the jamboree. 

QSL BUREAU 

In New South Wales the Boy Scout 
Association will organise a QSL Bureau. 
All cards may be sent in to the Scout 
Headquarters, George Street, Sydney, post¬ 
age stamps to the value of one half-penny 
5er card should accompany cards. Also a 
stamped self-addressed envelope must be in¬ 
cluded for return of cards received at the 
bureau for you. Envelopes should be larger 
han postcard size. 

Overseas cards will be handled in the 
asual way by the New South Wales Division 
)f the W.I.A. Cards for Australian stations 
will be sorted into States and sent in bulk 
o the QSL bureaus in each State. 

Outward cards must be into State Head¬ 
quarters before November 1, cards received 
after that date will be returned to the 
;roup to arrange their own dispatch. 

The whole of the above arrangements 
pply to New South Wales, but other States 
(lave been requested to have similar facili- 
ies made available. 

The Wireless Institute of Australia has 
equested its members to participate and 
issist wherever possible to ensure that all 
Scouts wishing to, may take part in the 
1963 Jamboree-on-the-Air. 

Co-ordinators for the jamboree in the 
various States are: 

N.S.W.: B. H. Anderson, 14 Stuart Street, 
Longueville. 

Vic.: J. S. B. Y. Woodburn, “Wandobah,” 
Dunkeld. 

Qld.: Noel Lynch, C/- Boy Scouts* As- 
ociation, 132 Wickham Street, Valley, Bris¬ 
bane. 

Sth. Aust.: Roland Guy, 4 Nathea Ter- 
ace, Unley Park. 

W. Aust.: O. J. McCullough, Boy Scouts’ 
Association, Durham Building, 842a Hay 
Street, Perth. 

Tas.: D. G. Finlayson, Boy Scouts' As- 
ociation, 107 Murray Street, Hobart. 

New Guinea: John Gwilliam, Boy Scouts' 
Association, P.O. Box 44, Konedouu, Papua, 
|N.G. 

80 METRES 

Two operators are at present operating 
from Campbell Island. They are ZL4JF 
and ZL40G. Operating Mobile Marine from 
Japanese fishing boat in the Tasman Sea 
is JA6AHY, who will be active until return¬ 
ing to Tokyo in December. 


The 1963 Remembrance Day Contest 
which was held on August 17 and 18 was 
opened by a recorded address transmitted 
from all official stations of the Wireless 
Institute of Australia. On this occasion the 
address was given by his Excellency Sir 
Rohan Delacombe K.B.E., C.B., D.S.O., 
Governor of Victoria. It was with these 
words Sir Rohan Delacombe paid tribute 
to the spirit and the thought behind the 
contest. 

“Firstly I would like to say how glad I 
am to be invited by the Wireless Institute 
of Australia to open the 1963 Remem¬ 
brance Day Contest. This annual contest 
is conducted on short wave radio bands 
throughout the Commonwealth of Austra¬ 
lia and its Mandated Territories. 

“It is held in memory of those members 
who lost their lives in World War II, 
while serving in the signal branches of 
the three armed services and the merchant 
navy. I feel sure that there is no more 
fitting memorial for these men than the 
holding of these contests. They serve not 
only as a reminder to the younger members 
of the Institute of the noble part played 
by those who died for their country but 
indicate, in a positive way, the ever-increas¬ 
ing strides being made in this important 
field of commnications. 

“Amateur radio operators throughout the 
world are playing a major role in bringing 
about international goodwill. They are a 
band of highly skilled people who are only 
too ready to combine a scientific hobby 
with a community service. 

“Transmitting amateurs the world over 
are officially recognised as the Amateur 
Service and it is most interesting to learn 
that they are licensed in over two hundred 
and fifty countries of the world. The good¬ 
will built up by radio contacts between 
these amateurs in all parts of the world 
from the great cities to the smallest outpost 
cannot be measured or evualuated, but we 
all know and appreciate that it is a service 
that money cannot buy. 

“This international relationship by means 
of radio communication is a great example 
of international goodwill. What is more it 
is free from politics, creed or race problems. 
The friendships built up through 
this medium are enduring and are not 
limited to radio contact; there is an ex¬ 
change of correspondence between members 

NEW ZEALAND 

The Annual Convention of the New 
Zealand Association of Radio Transmitters 
(Inc.) recently in Auckland inspired two 
newspapers to comment on the event in 
their sub-leaders. 

The New Zealand Herald concluded their 
comment with: “They will meet not 
as hobbyists but as skilful, dedicated men 
who have proved their value to the com¬ 
munity and their eagerness to serve it.” 

The Taranaki Herald was just as enthusi¬ 
astic stating: “This is not just a hobby for 
the inveterate gadget-lover but a dedicated 
pastime which gives the public the benefit 
of radio knowledge painstakingly acquired 
and costly equipment often patiently assem¬ 
bled in spare hours in backyard shacks. 
It is comforting to know that, whatever 
the state of district civil defence prepared¬ 
ness, radio ‘Hams’ are ready to swing into 
action at a moments notice.” 

In the recent Queen’s Birthday Honours 
list, the award of an M.B.E. was made to 
Doug Gorman ZL2IY in recognition of his 
services to amateur radio and the 
N.Z.A.R.T. 

Doug is at present Communications 


of one country and another. More import¬ 
ant still, some members take their families 
and visit another State or country to see 
members with whom they have built up a 
friendship on the air. 

“One important feature of this fascinating 
radio hobby is that it is devoid of any 
class distinction. All amateurs are regarded 
as equal whatever their occupation or 
social status. 

“Another important aspect of amateur 
radio, which heartens me, is the contribu¬ 
tion it makes in moulding the lives of 
many of our young people. I have always 
contended that young people should be 
encouraged to play sport and to have an 
occupational hobby. Amateur radio, I be¬ 
lieve, is one of the most interesting hobbies 
anybody could have. It also fits them to 
play a valuable and not always publicised 
role in emergencies and disasters. 

“The Australian Amateur has been asso¬ 
ciated, in recent years, with the search and 
rescue of lost hikers, the 1962 Victorian 
bush fires and the geophysical year in 
which many countries took part, recording 
valuable scientific data. More than one per¬ 
son owes his or her life to the diligence, 
efficiency and dedication of the radio nams, 
when speedy rescue was hinged on rapid, 
accurate messages for aid. It is the type 
of valuable service that radio operators give 
unstintingly, without expecting any tangible 
reward. Their satisfaction comes in 
rendering help and sometimes comfort to 
those in need. 

“Another important offshoot of Aus¬ 
tralian amateurs’ activity has been the asso¬ 
ciation with satellite tracking and the 
study of reflection of radio waves from the 
surface of the moon — termed moon 
bounce propagation. The value in this field 
cannot be overestimated in this age of 
modern science, technology and space ex¬ 
ploration. 

“The fact that the Commonwealth Gov¬ 
ernment has, in recent years, included a 
representative of the Wireless Institute of 
Australia as an observer with the official 
delegation to the conferences of the Inter¬ 
national Telecommunications Union in 
Geneva is a worthy recognition of the 
important place you hold in the community. 

“I now sincerely wish you all every suc¬ 
cess in this valuable and interesting con¬ 
test.” 


For World Wide Reception 



EDDYSTONE 840 C ; AC/DC 

Communications Receiver 480 Kc/s — 30 mc/s. 

★ Send for technical brochure. Price: £111/12/7 

(plus S.T.) 


j* AUSTRALIAN AGENTS 


8 Bromhom' Place, Richmond, Vic 
205 Seacombc Rd., Brighton, S.A. 
33 Bowen Street, Brisbane, Qld. 
King's Place, Perth, W.A. 

29 Gibbes St., Chatswood, N.S.W. 


Radio, Television A Hobbies, October, 7963 

























MONOSCOPE PICTURE GENERATOR. 625 Lines, Indian Head, 
by Ondyne Sider—1 Only, £265. 


BRAND NEW 

VALVES 

VALVES 

Ferguson Chokes 

12SK7, 6SJ7 

6ABY7, 6BY7 

30 Henries. 

100 mill. 

IT4 

6Q7, 6AL5. 

Type CF 107 

1L4 

VR105/30 

12/<> Each 

5/- Each 

10/- Each 


Pye Reporter Radio Telephones Ex-Cabs. Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £15/10/- each. 

Amphenol coaxial plug. Base and angle connectors. 7/6 set. 


Jack 


Panels containing 10 Phone 
Jacks. 12/6 each. 


VALVES 


7 Pin Sockets and Shields. 2/ each. 


ALARM BELLS 

240 volt with Dual 6-inch Bells. 
Make your own burglar alarm. 

Only 30/ each. 


TV KNOBS 

Cream with gold inserts or clear. Push 


on type. 1/- each 

MAGNETO TYPE BELL RINGING 
GENERATORS.10/- ea. 

RELAYS 

24 volts. 20 amp. 5/- each 


TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 

TO CLEAR 

<! 11 valve receiver, type ARR2. !| 
I; valves, 9001 and 6AK5. £4/10/ ea. ;! 
!|9 pin Valve Cans 1/ each ;; 

!l Hand Microphone with Press to !; 
! | Talk Switch. 5/ each. J ; 

!! 5 amp Fuses 2/ per doz. J; 

'>35 ohm, 5 watt, w/w. Resistors. !| 

!| I/- ea. j; 

;! Pots, 120K. 1/6 each!; 

I; Pots, 100,000 ohms. 1/6 each;! 

! | Pilot Lamp Holders. 6d each j; 

1IVR92 Valves. 2/ each.]; 

:;EF50 Valves. 2/ each.!; 

! I Genemotors, input 12V, 1,200V,!; 

11 200 MA output. £1/10/ each.;; 
!;3BZ X/mitter. 1 only. £17/10/-;; 

WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 


6X4 

7/6 ea. 

6F5 

5/- 

ea. 

ECC91 

7/6 ea. 

EAC91 

7/6 

ea. 

EZ91 

7/6 ea. 

EB91 

7/6 ea. 

6J6 

5/- ea. 

EF91 

7/6 

ea. 

6J5 

10/- ea. 

6AM6 

7/6 

ea. 

6L7 

7/6 ea. 

6SC7 

10/- 

ea. 

6K7GT 

7/6 ea. 





Fuse Holders (1 hole Mounting) 2/6 ea. 
Tag Strips, 1 doz Mixed. From 4 

l ag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 
slug 2/6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

2 mfd. 200V. Block Condensers. 

1/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 
2 Phone Plugs with cords 4/6 ea. 
7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Headphones, low imp. 13/6 pr. 

1 p.c. Resistors, 6,000 ohms 1/ ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits. 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/ ea. 

Solder Resin, Cored 10/- per lb. 

iinutmiiinimimimiiiiiuiiiMiMiiiiiiiiiiiiiiiiiimiiiiiiiuiiiiiMimiimmi 

SPECIAL 

SILICON DIODES 
FROM SYNTRON (Canada) 
STV-4 400 volt, 1 amp .. .. $/ ea. 
STV-8 800 volt, 1 amp .. 15/ ea. 
Compare this current rating 
with other brands. 



METERS 

Paton 0-300 volts A.C. or D.C. 5in. 

37/6 each. 

0-30 amp A C/DC moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-mill 
movement, shunted and calibrated. 

£1 each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 


Manager for N.Z.A.R.T. and is in charge 
of the Emergency Corps, also Liaison officer 
to the Post and Telegraph Department. 

As a member of the Association since 
1933 Doug was General Secretary for seven 
years and is one of the few Life Members 
of the N.Z.A.R.T. 

A new grade of Amateur operator license 
is to be issued in New Zealand. In a 
letter from the Director General, Post and 
Telegraphs to the N.Z.A.R.T., details were 
given of the license which will be available, 
commencing with the examination to be 
held in September. 

For the prospective Amateur who desires 
to operate only on amateur frequencies 
above 144 Mcs a “non-morse” examination 
which will comprise the normal theory and 
regulations section will be held. 

Successful candidates will be issued with 
an endorsed certificate and normal district 
call-signs except that identification letters 
from the series TAA-TZZ will be used. 

Should the holder of an endorsed certi¬ 
ficate sit and pass the morse operating test 
within 12 months of passing the theory 
and regulations sections of the examina¬ 
tion, he will be issued with a normal 
operator’s certificate and call sign. After 
this period it will be necessary to sit for 
the appropriate examination in full. 

An endorsed certificate will not be issued 
automatically to candidates entering for the 
full examination who, although successful 
in passing the written sections, fail in or 
do not undertake the morse operating test. 
However, in these cases, an endorsed certi¬ 
ficate will be issued on request. 

The introduction of this new grade will, 
under the present reciprocal licensing 
arrangements between New Zealand ancl 
Australia, make possible for the holder of 
the Australian “limited license,” subject to 
an oral examination in regulations, to 
operate in New Zealand and vice-versa. 

INVITATION 

Totally and Permanently Incapacitated 
ex-Servicemen who are or were licensed 
Amateur Radio Operators are invited to 
contact J. L. Carter VK2QC, 132 Madeline 
Street, Belfield, N.S.W., with the view of 
forming a net and renewing old acquaint¬ 
ances. 

TOP BAND ACTIVITY 

With the decrease in activity on the DX 
bands due to prevailing conditions, activity 
on the 160-meter band has increased. Up 
till mid-August Don VK3AKN reported 
having logged his forty-fourth 160-metre 
station. Among the last contacted were 
VK5TM: VK5WN; VK5RO; VK3XL; and 
ZL3RB. Among those operating in the regu¬ 
ar Thursday night net are ZL30X; VK2- 
APL; and VK3AKN. 

A station using the call W60XJ operating 
on 160 metres, will beam signals towards 
Australia and New Zealand. Transmissions 
were scheduled to commence at the end 
of September. 

Other stations active on the 160-metre 
band are VK3AKR; VK3AGD; VK3XL; 
VK3QV; VK2HC; VK2APQ. 

A request has been received by VK3AKR 
from ZS2FM to run a series of skeds on 
160 meters. It is proposed that the skeds 
will take place a half hour before till a 
half hour after sunrise E.A.S.T. midweek 
using CW on 1801.5 Kc. 

U.K. MOBILE RALLY 

Radio amateurs from Australia, New 
Zealand, Germany, Norway, Canada and 
1,500 from the United Kingdom attended 
the fourth international mobile rally. The 
Amateur Radio Mobile Society in conjunc¬ 
tion with the United States Air Force, at 
Barford St. John, near Banbury, Oxford¬ 
shire, organised the rally. 

In England, as in Australia and other 
countries, mobile rallies are now among the 
more important social events in the calendar 
of amateur radio activities. Each year a 
large proportion of the profits of the annual 
Barford event is donated to charity. 

The Barford airfield, one of the Battle of 
Britain aerodromes is now a USAF com- 


112 


Radio, Television & Hobbies, October, 1963 































YOUTH RADIO CLUB NOTES 


munications centre. However, the original 
control tower still stands and forms the 
rally headquarters, with “talk in’’ stations on 
160 and 2 metres to guide in amateurs 
equipped with mobile stations in their cars. 
The station was also used for long distance 
working during the weekend. 

Although the organisation of the rally 
was to a large degree undertaken by 
American amateurs stationed in Britain, they 
are unable to operate, due to the lack of a 
reciprocal licensing agreement. 

As the control tower is used by the 
Military Affiliate Radio System which 
operates on military frequencies there was 
no shortage of equipment. 

During this event, the Amateur Radio 
Mobile Society organisers placed great 
emphasis on providing entertainment for 
the wives, families and friends of the 
amateurs attending—so that the amateurs 
can discuss the latest trends without fear of 
interruption. 

This year the attractions included the 
U.S. Third Air Force band, demonstrations 
—including how not to do it—by the British 
Red Cross Society, and a large instant raffle. 

Many of the world’s leading radio equip¬ 
ment manufacturer’s also provided displays 
of their latest products. 

"CREEPIE PEEPIE" 

Have “Walkie Talkies’’ now been super¬ 
seded? 

The latest addition to portable equipment 
is called a “Creepie Peepie.’’ 

This unit of French manufacture, demon¬ 
strated at the Montreux TV Festival, is a 
compact one-man go-where-you please TV 
station. 

Built for news reporting and sport, the 
transmitter operates on a frequency of 490 
an output of two to three watts, 
and is an 819-line unit with transistorised 
Vidicon camera. 

Provision is also made for a sound talk- 
back channel from producer to operator. 


On Friday evening August 16th at the 
invitation of Mr L. Dobbie, Secretary of 
the newly formed Abbotsleigh Science 
Association at the Abbotsleigh C. of E. 
School for Girls, a demonstration of Ama¬ 
teur Radio was given to parents and students 

A film and a tape recorded lecturette on 
amateur activities, plus a demonstration of 
poitable and mobile station operation was 
given by Council members and officers of 
the Youth Radio Scheme. 

As the result of this demonstration it is 
anticipated that the first New South Wales 
Girls School Y.R.S. club will be formed. 

CHRISTMAS ISLAND CLUB 

An interesting letter has been received 
from Ron Ashley the QSL Manager of the 
Christmas Island Radio Club. 

One point which Ron wishes to make 
clear is that this is the Christmas Island 
in the Indian Ocean and not in the Pacific 
Ocean. 

The equipment used by the club was 
taken there by Peter Joubert ZS6LM from 
Johannesburg for the “Yasme” foundation, 
operating under the call VK6ZS/VK9. It 
consists of a KWM I, Hallicrafter SX117, 
and a three-element rotary beam. 

VK9DR and VK9MV are assisting with 
the clubs activities. Classes are held each 
week when instruction is given on radio 
theory, regulations and morse. 

Operating under the call VK2DR, many 
SSB contacts have been made on 20 meters. 

Plans are also in hand to design and 
print QSL cards. At present they have about 
120 contacts to acknowledge. 

The Culcairn Central School is another 
of the newest Radio Clubs to register with 
the Youth Radio Club Scheme. Two Staff 
Members are providing the instruction. How¬ 


ever, as usual, there is an unlimited call 
for radio components and magazines. Any¬ 
one in the area who can assist are re¬ 
quested to make contact with the school. 

The Hurstville Evening college Radio Club 
recently conducted examinations for the 
Elementary Radio Certificate and some good 
results were gained. The Principal of the 
College is taking steps to establish two 
classes in Radio during the current term. 
Anyone in the St. George area would be 
very welcome as a student, also licensed 
amateurs to lend assistance to the club. 

Assistance is required to form a Y.R.S. 
Club at Birrong High School. The Head¬ 
master has agreed to the formation of a 
club and W. Polonski, a Fourth Year 
student, is keen to get things moving. 

Full details on the formation of Youth 
Radio Clubs can be obtained from Rex 
Black, VK2YA Supervisor Y.R.S. Wireless 
Institute Centre, 14 Atcheson Street, Crow’s 
Nest, N.S.W. 

DX CONTEST VK-ZL OCEANIA 

The C.W. section of the 1963 VK-ZL 
Oceania DX contest will be held during the 
24 hour period from 1000 GMT Saturday, 
12th October to 1000 GMT, 13th October. 

The contest is open to all licensed Amateur 
transmitting stations in any part of the 
world. Mobile Marine or non land-based 
stations are not permitted to enter.. 

All amateur bands may be used but no 
cross band operation is permitted. 

Only one contact per band is permitted 
with any one station for scoring purposes. 

Entries from VK-ZL stations should arrive 
not later than 31st December 1963, from 
overseas stations 19th January 1964, to the 
Federal Contest Committee W.I.A. Box 
638J G.P.O., Brisbane, Australia. 



The world's most reliable 
appliance type switches 

COST NO MORE . 

CUTLER-HAMMER 

More than 1000 types available — many ex 
stock. Lever types — tool handle — push-push 
— slide-button — rocker — automotive, in¬ 
dustrial or Service Approved Types. 


YOUR ENQUIRY WILL RECEIVE IMMEDIATE ATTENTION 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK ST.. 

SYDNEY. 2 0233. 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. MELBOURNE, 47 9161; HOBART 3 3836; NEWTON 

McLaren ltd. Adelaide, la oh i; chandlers ltd. Brisbane. 310341 ; carlyle & co. ltd. 

PERTH, 219331; ATKINS (W.A.) LID. PERTH, 21 0101. 
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SPECIAL PURCHASE OF MANUFACTURER'S STOCK OF TRANSISTORS AND 
TRANSISTOR COMPONENTS ENABLE US TO OFFER TRANSISTORS AND KIT- 

SETS AT A FRACTION OF ORIGINAL COST. 


Complete KIT for TRANSISTOR ( PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plustic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Fucking extra N.S.W., 10/; Interstate. 13/. 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

xaioi 

XA102 

XB103 


EQUIVALENT 
OC44 5/6. 
OC45 5/6. 
OC75 5/6. 


DUCON TYPE SFT/123 EQUIVALENT OC74 7/6. 
Post and packing on transistors 
1/6 for any quantity. 


NEW VALVES AT BARGAIN PRICES 


5Y3GT 
SZ4G .. 
616 . . 
1C4 .. 
1T4 .. 
384 .. 
1A7GT 
1D8GT 
6K8G .. 
6SJ7GT 
12K8 .. 


. 9/9 
. 11/6 
. IV 
. 7/6 
. 4/4 
. 10 / 

. 9/6 

. 9/4 
. 6/9 

. 9 6 

. 10 / 


EK32 .. .. 

.. .. 6/9 

1K5G. 

. .. 4/ 

6B6G .. . 

.. .. 11/4 

6SA7GT .. 

.. 9/6 

1M5G. 

... 6/ 

6H6GT .. 

. .. 1/4 

6SH7 . . .. 

.. .. 5/6 

1K7G. 

... 4/ 

6K7GT .. 

... 7/9 

1Q5G .. .. 

.. .. 2/4 

6C6G. 

... 5/ 

6U7G .. .. 

.. .. 5/ 

1P5G .. .. 

.. .. 2/6 

6SS7. 


7C7 .. .. 

.. .. 3/4 

.. .. 7/6 

1C7G .. .. 

.. .; 3/ 

6H6 . 

. .. 1/4 

70. 


Please 

add postage 

on all 

valves. 



I2AU7 
128K7 . 
6BS .. 
1S5 .. 
VR65A 
7195 .. 
12A6 .. 
12SH7 . 
6K7G . 
955 .. 
954 ... 


11/4 

5/ 

10/4 

9/4 

2/4 

2 / 

5/ 

5/ 

4/6 

2/4 

2/4 


NEW VALVE SOCKETS: Ceramic EF50 Socket*. 2/6 mu American moulded Loetal, 1/ ea. Octal t-pln wafer, 4/4 dozen. 5BP1 weld 
Ceramic, 7/6. Amphenol S-pin ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ ea. 9 pin with rfiletd, 2/6. All Postage Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING, V. MIN. 4-Ptn Ping and Socket. 1/6. Ml/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or OsctUalor Colli, 7/6 ea. Poet It. I.F. Transformer*. 9/6. M 1/. 
Short Wave Colls, 16 to 49 metres, 5/6 ea. 


MINIATURE COILS, slug tuned suitable for 
8.W. or TV COILS 7/6 per doz. As above 

—. . .... ■ ■■ . -Post 2/. 


rewinding Broadcast, 
in cans 12/ per doz. 


Single Crystal Earphones 7/6. 
Magnetic 5/. Post 1/. 


NEW CONTACT RECTIFIERS 
115 Volt 60 ma 7/4. rotf JA 


DUAL CONCENTRIC 
POTENTIOMETERS 


+ IMK + (wltck. 
6 5K. 

•6 10K. 

4- 20K. 


5/- eo. 


NEW LORENZ ELECTROSTATIC 
H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at a 
fraction of their original cost. 

20 /- Post and packing 2/-. 


NEW MULTIMETER — 617- 

post EXTRA 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 

0—lOv 0—250v 
0—50v 0—500v 
0—250v 0—1000% 

0—IMA 

H tie! 0—100MA 

8—50* 0—500MA 

SUPPLIED COMPLETE WITH TEST LEADS 
RANGE 0-100,000 OHMS. 



NEW POWER TRANSFORMERS 

60raA prim.: 240v with 230v upping. Sec. 285 
z 285 with 6.3v filament winding 60mA. 

•%t? / Plus pottage: N.S.W., 

«/- 3/6: Ini., 5/3. 

NEW RESISTORS 

AND CONDENSERS 

Prim.; 240 volt. Sec. 385 x 385 at 80 
m.A., fil. 6.3 and 5 volt. 27/6 

Post: N.S.W. 4/-. Interstate 7/6. 

60 m.A. H.T. Chokes. 7/6 

Post 2/-. 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 

12/6 per 100. 

Post and Packing 2/9 extra. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

12/6 

EXTENSION SPEAKERS 

New Rob 9 s 6 speaker* In cam with volume 

control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 

NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

l.MEG 

500,004 ohms. 
100,000 ohms. 
10,000 ohms. 
S/4 ea. 


WITH SWITCH 
SHORT 
SPINDLE 

2,500 ohms. 

25 k 


2/4 an. 


LESS SWITCH 
STANDARD 
SPINDLE 

15,000 ohms. 
l.MEG 


500,000 t 
5,000 « 


. W.W. 

2/4 ea. 


2.2 MEG 
PRE-SET 
SLIDER 
POTS 

1/6 


TAB. POTS. 
(PRE-SET) 


25 k. 
250k. 

2/nadL 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


PORTABLE RECORD PLATER 





» 4-SPEED B.S.R. PLAYER WITH 
CRYSTAL PICK-UP, 

0 5in * 7in SPEAKER IN FELT 
LINED ENCLOSURE GIVES EX¬ 
CELLENT REPRODUCTION FROM 
YOUR FAVOURITE RECORDINGS 

• ATTRACTIVE TWO-TONE CABI¬ 
NET WITH PLASTIC TRIM. 
DIMENSIONS: 15In 1 13in x 7ln. 

£17/17/6 

Post N.S.W. 20/- Int. 30/- 


NEW PER-MAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 

fWe cannot adrartiso the name) 

31 in Per Mag . 22/61 POST AND PACKING 

5in Per Mag. 27/6 N.S.W. Int.r.t.t. 

5in x 7in Per Mag . 32/6J 3/6 4/6 

6 in x 9in Per Mag . 32/61 

6 in x 9in Per Mag. Heavy 1 5 j. 

duty, 15 ohm ... 38/ 

8 in Per Mag. 32/6 \ 

I2in Per Mag. 67/6 7/6 

Speaker Transformers for above 
6T. 5T or 7T 10/- 


V* 

10/. 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal Pick-ops and Sapphire Styli hare Just been superseded. We are seUlag 
at LESS THAN HALF PRICE. Available in STEREO at *12/15/- 

POST AND PACKING EXTRA* NJ.W. 15/, OLD., VIC., TAS., 22/6, W.A., S.A., 30/. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos’‘ pick-ups are fitted with GP50 crystal cart¬ 
ridges, sapphire stylus and plastic arm with mounting base .. 12/6 

Post and Packing 2/-. 


HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7,000 R.P.M. and are ideal for smill drills, grinders, etc. Dimensions. 

5 Vi in x 3 Vi in. with 5/16irt spindle., 37/6 

Post, N.S.W. 5/-; Post. Interstate, 8/6. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER. 

4-SPEED F.O.R.£10/15/0 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 3/9 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 


Most popular colours 54in wide. List price 60/ per yard. 

Postage and packing N.S.W., 3/ 6; Interstate, 


To clear at 25/ per yard. 

4/6. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 7/6; Inter¬ 
state, 10/. Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. Post, N.S.W., 7/6; Interstate, 10/. 

As above, 6 or 12 v., at 2 amp, 27/6. Post* N.S.W., 3/6; Interstate, 4/6. Trans¬ 
former for above. 37/6. Pos.: N.S.W.* 3/6; Interstate, 4/6. 


NEW 240V. A.(. MOTORS 

These small motors, sire 3in x 3in x 3Viin, are 1-12 h.p. 
but are only suitable for Intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pin, 6v. 7/6. 
Post and Packing 11. 


NYLEX HOOK-UP WIRE, Single .028, 14/ per 100 yards. 
Post N.S.W. 5/; Interstate 7/6. 


SCOOP PURCHASE OF POIEHIIOHETERS 
RESISTORS AND COHDEHSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some wire wound. List 
price *4/10/ per 100. 

The condensers are in most popular makes and Include mica ceramic, 
paper and electrolytic in most popular values. 

List price *5/10/ per 100. 

The potentiometers are all current types and include twitch pots and 
dual concentric. List price *6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed valves 
20/ Post and packing 2/9. 

# Potentiometers, 25/ per do*. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd 400v 


9 6 


70 mfd + 30 mfd 400v. 9 6 

100 mfd + 200 mfd 350v.12 6 

100 mfd 12v Miniature. 2 0 POST 

500 mfd 25v. 2 0 EXTRA 

50 mfd 12v. 2 0 

64 mfd 350v. 7 6 

16 mfd 4- 8 mfd 300v W. 7 6 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


V 


TWIN TELESCOPIC TV AERIALS 

Extends to 36in each section 
can be used singly for car or 
portable radio.20/ 

POST FREE. 



25 WATT. *26/17/6 

15 WATT *19/17/6 

Pott Extrg on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Pott. 


NEW 15 & 25 WATT PA AIPLIFIERS 


The 25 Watt Amplifier uset 5 valves plus 2 rectifiers including two EF86 low noise valves ts micro¬ 
phone preamplifier and two EL34 valvea in push-pull output. 

All amplifier are fitted with Ferguson output transformers with voice coil tappings of 3 to 15 ohme. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ehma If 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12 in speaker for above (10 watt). . 67/6 

Crystal Microphones for amplifier.47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 

47 YORK STREET, SYDNEY. 2 0233 


MELBOURNE 67 9161 

BRISBANE 4 1631 

PERTH 28 3426 

HOBART 3 3836 

LAUNCESTON 2 1804 

WELLINGTON, N.Z. 43 191 

ADELAIDE Newton McLaren Ltd. LA 0111 


EP34-63 
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DIAGNO 

- quickly 
- efficiently 
- economically 

-WITH THESE 


lirfiUkma 


The Model 960 transistor Radio Analyst 
facilitates the analysis and trouble-shooting 
of transistor portable radios. On the service 
bench, it provides in one compact case the 
signal-generating and measurement devices 
needed to diagnose and isolate troubles in 
a transistor radio. 


The RCA Cathode-Ray Oscilloscope, type 
WO-33A, is a lightweight, 3-inch instrument 
which is versatile in its application and 
whose ready portability makes it ideal for 
field-service use. 


The B & K Television analyst provides a 
test pattern at video or radio frequencies, 
audio tone, inter-carrier sound frequencies, 
and facilities for the rapid testing of 
flection circuits and components. 


INSTRUMENTS 


£ 66 - 10-0 


£85-0-0 


£170-0-0 


£51-0-0 


The AWA Voltohmyst, type 2A56074, is a 
portable and versatile valve-volt-meter which 
may be used to measure positive, negative 
and alternating voltages, and resistance. In 
particular it may be used to measure the 
peak-to-peak values of the complex wave¬ 
forms found in modern television equipment. 


For further particulars please contact Engineering Products Division 


£372-10-0 

plus 12j% Sales Tax 

























ON SHORTWAVE - By ART CUSHEN 


ETLF COVERS ONE THIRD OF WORLD 

With an estimated audience of one third of the world to cover, the new 
Radio Voice of the Gospel in Addis Ababa, Ethiopia, is now on the air 
with regular broadcasts. 

The new station opened on February 26, offers free membership to listeners who write 
1963, has two 100 Kw. transmitters and to Box 6000, Montreal, Canada; an attractive 
is beaming programs from Indonesia across * certificate is presented to members. On 
to Greece. The station has a 40-acre studio Monday the transmission includes “Listen- 
and resident block and campus, 10 miles ers’ Corner/* a session of answers to letters t cqaa Kc to 477ft 

from the centre of Addis Ababa. The trans- from the listeners which is carried in both writ £ uSrJ th- V 003 Nation mi 
miners are installed 30 miles from the studio transmissions. 2L 5 we £. ?L h us i^ V*** *“??"L on 

on a 300-acre site, on which is also a net- Radio Canada’s present transmission sche- 11c#lc a 0 e L„L;i t Ar 

work of dual-band antennas for external dule is: rf m ^ h f!,rT 

broadcasting and a series of antennas for Europe, 1125-1730. 11720, 15320, 17820 Kc. So/Zns Post a^d Teleamoh De^anment 
regional transmissions. A new 1,000-watt Europe, 1730-1830. 9630, 11620, 15320 Kc. u " ^ 

medium-wave station has also been installed Africa, 1830-2000. 9630, 11720, 15320 Kc. 

and a new 75-metre antenna, being erected, Europ4, 2000-2130. 5970, 9630, 11720 Kc. tobettSactorv late 

will enable ETLF also to operate in this Northern Canada, 005-0705. ««» 1 “attS 

band. xo-m ox*s rmo it, 5960 Kc channel may be replaced by 4770 


giving good reception on 6165 Kc at 1220 
G.M.T. It was heard with a 4-note chime, 
descending the scale, along with frequent 
identification announcements and advertise¬ 
ments for commercial products. XEWW is 
the shortwave relay of one of Mexico’s big¬ 
gest networks and is also tuned on shortwave 
on 9500 and 15,160 Kc. 

VQ02 TO MOVE TO 4770 Ke. 

Information from the Solomon Island 
Broadcasting Service, indicates they may 
move the VQ02 transmitter of 5,000 


The station supplements the work of Latin America, 2258-0045. 


cmn ncoc i\mr\ ivt vuauuci may oc icpiawcu uy hj /u 

inna* ■ ° Kc » re P° rts R * F - Calvert, the station’s 


ELWA in Monrovia, Liberia, and has re¬ 


cording facilities in 7 countries and, in Northern Canada, 2155-2245. 


11720, 9625, 5970 Kc. 


11720, 9585, 5970 Kc. 

Notes from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, N.Z. All times are in 
Greenwich Mean Time. Add 8 hours for 
Perth, 10 hours for Sydney and 12 hours 
for Wellington time* 


Addis Ababa, they have a staff of 70. The 
initial broadcasts are to Madagascar, 

Ethiopia, India, Middle East and South 
Africa; later, Central Africa, Indonesia, 

North and South Asia will be included. 

A further new gospel station is to be built 
in Africa. Recent news is that a licence to 
operate a station has been filed with the 
Governments of Burundi and Rwandi areas, 
which will give a powerful voice in the 
Central Africa area. At present, no news is 

available on the power and possible location R ed Lion in Pennsylvania, U.S.A, the site P s,ng **».«*«» an 5 } OT 

of the new station. of WINB , is now heard on a new schedule; *t s service A recent report from the station 

ABC INLAND SERVICES it is using 17,720 Kc from 1800 to 2100 states;thait, this month, a further^new trans 

The new Australian Broadcasting Com- hours G.M.T., and then operates on 11,785 
mission’s three networks which meant an Kc, 2130 to 2300 G.M.T. The transmissions fj~v * -5 be 

extension of hours of all medium-wave are beamed to Southern Europe, Near East ‘ 

stations, has also resulted in extended sche- and North Africa. The new schedule takes ^ 55 a " d 

dules for the short-wave stations which serve off the period 2100-2130 which was carried 'Jr® A 

the listeners in the Commonwealth. The on 11,785 Kc, but the time taken to change "f^*/ reque l} cy i- Kc ’ reported 

„*»*:__ xir^ii_ _ _j _«• to operate in daylight hours during its 

'service. 


Broadcasting Officer. 

The station schedule remains 0730-1110 
weekdays, and 0855-1115 Saturday, 0855- 
1100 on Sunday with a school broadcast 
once a week in daylight hours. 

NEW TOKYO STATION 

The Nippon Short Wave Broadcasting 
Company, the only Japanese commercial 
station which operates solely on shortwave, 
has made steady progress since its intro¬ 
duction to the shortwave bands in August, 
1954. The station at present uses three 50’ 
Kw stations and one 10 Kw one and is 


Perth are all on the air for longer periods transmission was late on coming up on 
and the new sign-off times were recently 11,785 Kc. 

supplied in the Radio Australia DX Session. YUMA Arizona, the site of the new 
Melbourne, VLR6 6150 Kc. Sign off 1400 Voice of America experimental station has 
G.M.T. continued to be heard on 15,350 Kc. The 

Melbourne VLH9 9680, Sydney VLI station signs off at 2030 hours, with the 
6090, Brisbane VLQ9 9660, VLM4 announcement that the transmission is of 
4920 all sign off at 1407 GMT. an experimental nature. Nothing is known 

Perth, VLW6 6140 and VLX9 9610 Kc. about the power or the schedule of this 


mitia 


both sign off at 1607 GMT. 

VLT4 PORT MORESBY 

The new Port Moresby station VLK3 
3925 Kc* reported last issue, has been 


new station at the moment, 

XEWW ON 6165 Kc. 

Reception of the Mexico City station on 
, ,, , 61^5 Kc, has been observed in New Zealand 

b 7t he re ception of VLT4 on and j n Australia. In New Zealand the recep- 
48?® Kc- ThK transmitter replaced the t j on ha S been possible from 0515 to 0600 
VLT6 .6130 Kc station, which has been w hen the frequency is clear of interference 
m service for some years. from the Swiss Broadcasting Corporation 

According to verification from the Aus- in Berne; this is on the channe] to North 
tralian Broadcasting Commission at Port America to 0515 and to Europe from 0600. 
Moresby, the stations in the Territory of i n Australia we learn from Steve Thurlow, 
fapua, New Guinea now operate as follows: of Cabramatta. N.S.W., that the signal is 
VLK3 3925 Kc, Sunday to Friday 0700- 
1330, '2000-2200. 

Saturday 0700-1400, 2030-2200. 

VLT4 4890 Kc, 2000-2200, 0700-1330. 

VLT9, 9520 Kc, 245-0645. 

Rabaul, VL9RB 4840 Kc, 2000-0340 Mon¬ 
day to Saturday, 0614-1245 Monday to 
Saturday, 2030-0340, 0645-1245 Sunday. 

RADIO CANADA 

The transmission schedule of Radio 
Canada in Montreal is unchanged in its 
service to the Australian and New Zea¬ 
land area, and is broadcast in two trans¬ 
missions, 0715 to 0800 and then repeated 
0800 to 0845. The station is using two fre¬ 
quencies at 0715, 5970 Kc. and 9625 Kc. 

At 0800 it uses 5970 and 9630 Kc., the 
latter making the 5 Kc. frequency change to 
avoid interference. The transmission on 
Sunday at 0740 and again at 0825 includes 
the Radio Canada Short Wave Club, which 
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SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Most spare parts are available but 
for use in our repairs only. 

QOTXFV "RESEARCH MAKES 
OV/11 A THE DIFFERENCE" 

We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 

Phone 27-5831. 


AEGIS 

AERIAL SYSTEM 


We’ve* had years of experience 
manufacturing NOISE REDUC¬ 
ING Aerial Systems for use in 
noisy locations . . . Our* Kits 
are the finest you can buy! 
Available everywhere, write for 
our* illustrated leaflet. 

Aegis Manufacturing Co. P./L 
347 Darebin Rd., Thornbury, 
Victoria. ’Phone 49-1017. 
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TELETYPE REPERFORATOR 
AND TAPE PRINTER. 
Type FRXD4, 110 volt. 
£15. 


OUTPUT METER 
“Paton" 8 to x32 Decibels. 
0-150 V. A.C. £4/15/-. 


240-115V TRANSFORMER 
1000 WATT. 
BRAND NEW. 
FERGUSON. 

£ 12 / 10 /- 


(IRCUUR SLIDE RULES 

3V4»ln diameter. Will do the 

same work as the convcn.loml 

si de rule. Instruction book In¬ 
cluded. 

12/6 each. Post 1/-. 

HEADPHONES 

High Impedance 27/6 pi.4r 

Low Impedance . . 12/6 pair 

Post.: N.S.W., 2/6; Interstate. 3/-. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus IVtsin cfltcn. 
1 Lens 1 !l/16in Focus. lVrin 

d'ametcr. 

1 Air-spaced Lens, tVdn dlam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 each 

Post.1 N.S.W., 3/-: Interstate, 4/-. 

HAND 

MICROPHONES 

With Prcss-to-Talk switch. 

6/6 each. Post., N.S.W., 2 6. 
Interstate, 3/-. 

6/6 each 


Waltham Pocket 
Watches 

E, U.S.A. NAVY. 
Perfect condition. 

£4/10/- each 

Post 3/6. 


PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
• anda-d batteries at each phone. 
Anv number can be connected to¬ 
gether on single line. Complete 
with ‘/a-mlle wire. 

£11/10/- pair 

(2 TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

INVERTERS 
VAN RUYTEN 

12V D.C. In at 10A. 240 V.A.C. 
oat at 10W. 50 cycle. Ideal Ham 
Mobile, Caravan, boat, etc. f^r 
running 240 V.A.C. appliances off 
12 V.D.C. Radius, Recorders. 
Sewing Machines, etc. Cost £40. 
Special, £18/15/- each. 

10 CHANNEL VHP 
TRANSCEIVER 

Types TR1934 AND TR1935 
100-125 Mc/s. 125-150 Mc/s. 

28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
genemotor 

£16/10/- 

TWO-WAY RADIO 
No. 122 

Suit Ship to Shore Radio Service. 
Complete, Station air tested, with 
Power Supply Leads. Phone and 
Mic., etc., less crystals. 

£35 



SWITCHBOARD 

FRAMES 

Steel, tx P.M.G . 

Height 45in x 27in x 34in. make 
ideal Test Bench. £5 each. 

Height 68in x 25ln x 40in, £7/10/ 
ea. 5/ cartage to rail. 

Freight payable at nearest attended 
Rly. Stn. 







VALVES 


BRAND NEW 



In Cartons 


| 6SN7GT 

12/6 

6X4 . . 

10/- * 



6SA7 

10/- , 

I 89 

10/ 

6C8 . . . 

7/6 <! 

1 12SA7 

12/6 

6F8 . . . 

7/6 '» 

6H6 

4/6 

6N7 . . 

10/* > 

, 80 

12/6 

6R7 . . 

5/- . 

> 41 

12/6 

6L7 . . . 

5/- -i 

' 5U4G 

12/6 

7L7 . 

5/- 

77 

10/ 

5678 

2/6 !; 

! VR150-30 

10/ 

QQEO4/20 


► 5CP1 

39/6 


50/- '! 

» 5FP7 

27/6 

12SK7 

5/ ; > 

! EF50 

3/6 

6V6G . . 

12/6 ; 

; 6U7 

7/6 

VRI03 

5/ < 

> VR103 

5/ 

VR1I20 

5/ <> 

► VHI20 

7/6 

IL4 

5/ ;> 

1L4 

10/ 

VRI18 

7/6 | 

► 717A 

7/6 

CV65 

2/6 i 

► K4€ 

10/ 

6U7 

7/6 «» 

» 884 

17/6 

6R7CT 

5/ ;» 

! io . 

10/- 

6A6 

5/ ! 

[ 89 . . , 

. 10/- 

VT4C 

7/6 ( 

i 5Y3 . . 

. 12/6 

AU5 

10 > 

» 6AC5 . 

5/- 

VU120 

10' 

6C4 . . 

5/- 

VR116 

10/ ;. 

! 6AC5 . . 

, 5/- 

U52 

7/6 < 

> 6J6 . 

, 5/- 

957 

5/ <, 

! 6J5 . . 

. 4/6 

7I7A 

7/6 

6Y6 . 

10/- 

EF50 

3/6 J» 

» C.R.O. Tubes 

suit flying 

spot <, 


Scanners. 


* 3” CV2I84 


22/6 <! 

5“ FP7 . 



27/6 1 

> PLEASE ADI) POSTAGE , 

ON 

ALL 

ARTICLES. 




45 x 40. with Tripod. 

£7/19/6 

60 magnification with a 
60mm coated objective lens, 
with Tripod. 

£17/10/- 

As Illustrated. 

Post.: 9/6; Interstate, 12/-. 


TELESCOPES 

30 s 40, with Tripod 

£4/17/6 


SPECIAL PURCHASE 
BANKRUPT STOCKS 
Lumier Tape Recorders. 

4 Transistor. 

Usual price £29/10/. 

Speciol £18/15/- 

In very attractive case. Push button. 
Twin Track, variable speed. Com¬ 
plete with batteries, Mic., Tape 
and spare reel. Phone Recorder 
and leather Carrying Case. 

R.C.A MICROPHONES 

29-16.000 cycles. 

Ribbon Mic. Broadcast quality, 
ideal for studio, high quality tape 
recording, music or speech. Cost 
£65 Tested- £15 ea. 

Postage N.S.W. 9/6, Int. 12/. 


IGNITION ANALYSER 
Easily modified to 51n C.R.O. 
240v operated, new and com¬ 
plete with Instructions, £45 or 
Kit of parts, all new with In¬ 
fractions and circuit, £22/10/. 
Dimensions 19in x 9U» x Ml n. 


NIFE CELLS 

2 Volts 10 A.H. 25/.. 
Post.: N.S.W. 3/-; Interstate 4/-, 


THEODOLITE 

Cooke Troughfon and Simms. Lon¬ 
don. Microptk. Tested. Complete 
with Tripod and Staff. £147/10/. 


3000 TYPE RELAYS 

P.M.G. 1 Ohm—2.000 Ohm 
Colb. 12/6 nch. 


EARPIECES 

High Impedance crystal, suit 
sistor radios, crystal seta. 
With plug. 

Only 9/11 

Post 9d. 


BINOCULARS 

PRISMATIC Coated lenses. 
Brand new. Complete with case. 

8 x 30 ... . £9 15 0 

7 x 50 .. £13 5 0 

10 x 50 .. .. £13 15 0 

12 x 50 .. .. £14 5 0 

Post.: N.S.W., 7/-i Interstate, 12/-. 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL" QUALITY. 


Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price . . £3/5/. 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 

Our Pr>e.£3/18/4 

IS x 40 variable Power Otway, 
£7/15/- 

Fre<gh! payable at nearest 
attended Railway Station. 


LENSES 


30 x 60, with Tripod 

£8/19/6 

10 s 40 loom focusing, 
with tripod 

£13/19/6 

Port »/«, Ini. 12/- 


Porallel Rules 18" 

New, 12/6 each. 

Post.: N.S.W., 2/6; Interstate. 3/-. 

Head and breast sets with cord 
and plug, brand new 17/6 
AIRCRAFT BOOSTER COILS, 

24V type.27 6 

3-Volt Buzzers . . 5/- 

Telephone Magnetos .. .. 12 6 

Telephone magneto bells 10/- 
128 sets less valves and Xtals. 

2/4.5 Mc/s transceiver . . £5 

GENEMOTOR. 6V Input. 400V 
at 375 M/a output £5/15/- 
Electro Pneumatic Rams, up to 
35!b sq. in. Small . . . 55/- 

Large. £3/17/6 

Selenium rectifier, suit battery 
charger. 24 or 32v, 4 amp, 39/6. 
Dynamic headphone and micro- 
phone seta, 25/-. 

MURPHY B40 RECEIVER. COM¬ 
PLETE WITH SPEAKER. 

TESTED. £55 

50 M/a Meters, 3!n, flush mount¬ 
ing .27/6 

Bowden Cable 1/- per yard 

300 OHM TV RIBBON .. 1/ yd. 
CHOKES. 9 H. 60 uA 9/6 
7.5 H. 60 mA 9/4 

5H 1,5 A 30/- 

VIBRATORS, 6 and 12v. 7 and 
8-pln .... .... 7/6 each. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G. TYPE PHONE PLUGS | 

AND JACKS.4/4 pr. 

FT243 CRYSTALS. frequencies 
4840. 5205. 5327. 4852-S and 

5660 Kc/s, 10/- ea. 


Achromatic. Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own long focus Camera 
Lens and save many pounds. 

Diam. Focal Length. 

2'iin 28in. £6/15/ 

2'jin 36 in £6/19/6 

2'jin 48in £ 7/5/' 

3in 36 in £16 10/ 

3in 4Kin £17/10/ 

Post 3/3 extra. 

AUTO tRANSFORMERS, 240 to 
110 volt 500W, £10 

3 000 W . £17/10/- 

5,000W.£20 


UNISELECTORS. 
HOMING TYPE 


BANK 
30/- 

A PC 30 MIXER OUPLEXER 
UNITS WITH CRYSTALS 75/- 

OOEO4-20 VHF TRANSMITTING 
TWIN TETRODE . . 50/- 

INVERTERS 27v-80v 2KW 2000 
cycle .£4/10/- 

1NVERTERS, 26v-115v 2KW 400 
cycle £4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/6 

A.W.A. VACUUM TUBE VOLT¬ 
METERS. 0-150 V. In 5 
RANGES £12/10/- 

DURALIUM TUBING, Vrin diam. 

1/- per ft. 

TRANSFORMERS. 240 volt input. 
425 Aside 100mA .. 32/6 

2.5v at 1.15 A . . 25/- 

1600s at 5mA.30/- 

2.5 2500 INS. 25/- 

32V, 65W. 35/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 
HOv, 5.35 A .£5 

SELSYN MOTORS MAGSLIP 
Mk. n.52/6 ea. 

No 19 2-way radios, tested and 
complete with hand set. power 
supply, leads, etc.. £25. Crystal 
locked. £2/10/- extra. 

Meggers, bridge type, complete and 
tested . £37/10/-. 

SPECIAL lucky dip valv c offer. 
12 new valves in cartons for 
only £1. We haven't got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron¬ 
ous vibrator . . 30/- 


TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.; 2/6; Interstate, 4/-. 


70 OXFORD ST., SYDNEY 


SORRY NO C.O.D. 


Between Crown and 
Riley Streets, City. 
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FLASHES FROM 


COPENHAGEN in Denmark has revised 
its frequencies for some of the trans¬ 
missions of the Voice of Denmark and 
they broadcast to the Far East 0630- 
0700 on 9520 Kc, to South Africa 1830- 
1930 and to North Africa 1945-2045 on 
15165 Kc, and to South America from 
2215 to 2245 on 9520 Kc. 

TOKYO with the Overseas transmissions of 
Radio Japan is using some new frequen¬ 
cies in its services. Some of the trans¬ 
missions are: To North America, 
2330-0030 on 11780, 15170 and 15285 
Kc; to North America and Latin America 
0300-0400 on 11705, 15170. 15235, 17725 
Kc; to Hawaii 0530-0700 on 15235, 
17725; to Europe 0615-0845 on 11705, 
15135, 15425; to Australia and New 
Zealand 0930-1030 on 11875, 15235; to 
the Philippines and Indonesia 1230-1430 
on 11780, 15135; to South-East Asia 
1400-1600 on 9675, J1705; to South Asia 
1500-1630 on 9525, 11780; to the Middle 
East 1635-1835 on 9525, 11780, 11875; 
to Africa. 1900-2000 on 9525,11875 Kc. 

PORTUGUESE TIMOR station at Dili on 
3268 Kc has been heard by Dick Pol¬ 
lard, of Nelson, N.Z., with good signals 
in its transmissions in Portuguese. The 
station has a session of news at 1130 
and has improved in strength to sign-oft 
at closing on Saturday at 1300, at good 
level. The station has been on the air 
for nearly 12 months but, so far, reports 
to the station for verification have not 
been answered. 

DOMINICAN REPUBLIC station “Radio 
Santo Domingo” has been heard on the 
low frequency 3215 Kc, and with the 
call H17SD. The station has been heard 
with opening of transmission at 1030 
G.M.T., while a report from the United 
States gives a further outlet of the 
station on 4915 Kc. 

SUNSPOT count which gives an indication 
of the continuing fall in the field of 
higher frequency reception, has been re¬ 
leased by Berne, and in the predictions 
for the next few months the gradual dron 
is continued. In late July a flareup of 
sunspot count also resulted in poor re¬ 
ception. For the next few months the sun¬ 
spot count is predicted to be, October 18, 
November 17, December 16 and January 
15. 

LUXEMBOURG as well as using 6090 Kc. 
a channel which gives fair reception, is 
still operating on 15350 Kc, according 
to a report from Radio Berne; the trans¬ 
missions on this channel are in French 
from 1500-1600. 

ARGENTINA’S external service RAE, in 
its schedule to hand, lists the transmis¬ 
sions it will be broadcasting to Europe 
and America in the coming months 
with the use of the following schedule: 
To Central Europe from 1900 to 0100 
on 11730 Kc; to United States from 
0100-0200 on 9690 Kc and 11730 Kc; 
to Eastern United States from 0200 to 
0400 and Western United States from 
0400 to 0700 on 6090, 9690 and 11730 
Kc. 

JAPAN has extended its general Overseas 
Service and it is now on the air 24 hours 
each day. The station has a news bulle¬ 
tin in English on the hour, every hour, 
through the 24 hours under this new 
schedule. The station uses up to three 
frequencies to carry the transmission, 
which is designed for omnidirectional re¬ 
ception. 

BRAZZAVILLE in the Congo is providing 
good signals on 4845 Kc, with sign off at 
2100 hours G.M.T., while the external 
service in French on 9675 Kc, has been 
heard at 1900 hours. The Leopoldville 
station in the Congo Republic, has 
altered its frequency for its service to 
Europe and it is now on 17,650 Kc, with 
English 2100-2200 and French 2200-2400. 
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EVERYWHERE 


A relay of the local programs is also 
being observed on 15,250 Kc, to 2100 
sign-off. 

PERUVIAN station OAX3E is on 5710 Kc., 
Radio Huaraz, Huaraz, and has been 
heard in New Zealand to sign off at 
0500; the station is affiliated with the 
Radio Victoria, Cadena Nacional Organi¬ 
zation. 

ECUADORIAN station HCIW5, Radio el 
Mercurio, Cuenao, Ecuador, is using the 
off-band frequency of 5835 Kc; sign-off 
is at 0400. 

HAITIAN station 4VEH Cap Haitian on 
11,835 Kc, has English 11004400, 1900- 
2100 on Sunday 0100-0115, 0115-0400 
Friday to Sunday; it is also using 2450, 
6120 and 9770 Kc. 

LEBANON with the transmissions from 
studios in Beirut, has been noted on 
11,770 Kc with news in English for 
listeners in North America and “Lebanese 
friends overseas,” as the station announcer 
says. The transmissions from 2130 are 
giving fair reception and, at 2145, the 
station takes a transmission in Arabic. 
The power of the transmissions indicates 
a 50Kw transmitter, but attempts to have 
reception verified by the Voice of 
Lebanon have proved fruitless for many 
who have heard the signals. 

WINDWARD ISLAND AMD Broadcasting 
Service, at St. George, Grenada, has 
transmissions to Great Britain and Eur¬ 
ope from 2100 G.M.T. on 15,095 and 
15,375 Kc, while a transmission also is 
heard from 2130 to 2230 to Jamaica 
and United States on the same channels. 
They also broadcast 0130-0415 to south¬ 
ern United States on 9730 and 9750 Kc. 

HANOI in North Vietnam, which was first 
heard some months ago on the new 
frequency of 15,100 Kc and reported in 
this page with news in English at 1000 
hours, has now used the frequency for 
its later transmission 1300-1600. Tn this 
broadcast, English is carried 1530 to 
1600, with news and commentaries; the 
balance of the program is in Asian 
languages. 

KARACHI in Pakistan has replaced its 
frequency of 7300 Kc for the English 
service 1945-2045, to the United Kingdom 
with the channel of 11,672 Kc. It is 
giving good reception in the Pacific as 
well as in its target area in Europe 
according to listeners in Europe and oui 
own observations. The transmission is on 
9700 Kc, as well, reports the Swiss DX 
Session. 

OSLO in Norway has also revised some of 
its frequencies with the falling sunspot 
count which emphasises the use of the 
lower frequencies. It is now on the air 
to Australia, New Zealand 1100-1230 on 
11,850, 15,175 Kc; to the Indian Ocean, 
Africa, 0600-0645 on 21,730; also 1400- 
1430 on 21,730, 17,825, 15,175; to the 
Mid and South Atlantic, 1700-1830 on 
21,730, 1900-2030 on 15.175 and 2030- 
0030 on 11,850, 9610 Kc; to 

North America and Pacific from 0400- 
0530 on 11,850, 9610 and 6130 Kc. Also 
1500-1630 to North America on 15,165, 
11,850, 9610 Kc. 

TANANARIVE has a new station, and 
this one is operated by the University 
of Tananarive. The station has programs 
in French at 1600 and also at 1900 hours 
G.M.T., according to a report from South 
Africa. The station uses the slogan “Radio 
University” and the frequency varies from 
3360 to 3375 Kc. 

WEST IRIAN has been heard in the 90- 
metre band by Ern. Suffock, of South 
Australia, when the programs from Kota 
Baru have been received on relays over 
Biak and Sarong. The station on 3365 
is Biak and on 3395 has identified as 
Sarong; the signals have been heard as 
early as 0930 to after 1230. 


“OXFORD” 

DUES AND CHASSIS 


V.F.O. JUNE, 1963. 


Case (no lid). 

,. .. t\ 

10 

0 

Chassis and plain 

front 



panel. 

... £1 

17 

6 

Printed Panel. 


19 

6 

Engraved panel . . . 

... £2 

10 

0 

Plus 121 p.c. Sales 

Tax. 



DELTAHET FRONT END. 



JULY, 1963. 





. .. £2 

13 

0 

Chassis and plain 

front 



panel. 

.. . . £4 

12 

6 

Printed Panel. 


19 

6 

Engraved Panel . . . 

. .. £2 

10 

0 

Plus 121 p.c. Sales 

Tax. 



3in C.R.O. 63. JUNE 

1963. 



Case.. 

. . . £2 

17 

6 

Chassis and plain 

front 



panel 




Printed Panel. 


19 

6 

Engraved Panel . . . 

. .. £2 

10 

0 

Plus 121 p.c. Sales 

Tax. 



MULLARI) 10/10 STEREO 

AMP. 


OUTLOOK. JULY, 1962. 


Chassis.£4 0 0 

Cover.£2 10 0 

Printed Panel. 19 6 

Engraved Panel .£2 0 0 

Plus 12i p.c. Sales Tax. 

MULLARD WIDE BAND TUNER 
STEREOPHONIC PRE-AMP 
(Outlook June 63) 


Metalwork... .. £5 3 9 

Printed Panel (brown and 

gold with glass dial) . . £1 9 6 

Engraved panel (with glass 

pane).£3 0 0 

Plus 25 p.c. Sales Tax. 


ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM 
AGENTS. 

McKINNON NICHOLLS PTY. LTD., 
290 Rae St., Nth. Fitzroy. 48-4669. 

GERARD and GOODMAN LTD., 
192 Rundle St., Adelaide. 8-0242. 

HOMECRAFTS (TAS.) 

199 Collins St., Hobart. 2-2711. 

MARTIN DE LAUNAY P. L., 
Darby St., Newcastle. B474L 

MARTIN DE LAUNAY P. L., 
Keira St., Wollongong. 

D. IRVINE and CO., 

401 George St., Brisbane. 2-4310. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-7616 
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ONLY 74/- (TAX EXEMPT) 

COMPLETE 


NEW VARIABLE VOLTAGE 
JABEL SOLDERING IRON 

TRANSFORMER ™ 3 » 

Specially produced for use with 

MICO 10 & 20 WATT Soldering Irons 

No switch—no terminals. Simple, convenient selector 
plug for 5, 6 or 7 volts. 

Housed in a sturdy squat sheet metal case. Complete 
with cord, plug, iron stand and rubber feet. No extras 
to buy. 


10 WATT 42/6 



20 WATT 


MICO miniature Soldering Irons 

Lightweight; precision made; instant heat. 
Cool, well-insulated handle. 


Tiny but rugged! Constant heat throughout day-long 


48/- 


use. 


FROM RADIO TRADE HOUSES EVERYWHERE 



WATKIN WYNNE PTY. LTD., 21 Falcon 


Influence Others 


With Your Thinking! 

TRY IT SOME TIME. Concentrate intently upon another 
person seated in a room with you, without his noticing it. 
Observe him gradually become restless and finally turn and 
look in your direction. Simple—yet it is a positive demonstra¬ 
tion that thought generates a mental energy which can be 
projected from your mind to the consciousness of another. 
Do you reatize how much of your success and happiness in 
life depends upon your influencing others? Is it not important 
to you to have others understand your point of view—to 
be receptive to your proposals? 

Demonstrable Facts 

How many times have you wished there were some way you 
could impress another favorably— get across to him or her 
your ideas? That thoughts can be transmitted, received, and 
understood by others is now scientifically demonstrable. 
The tales of miraculous accomplishments of mind by the 
ancients are now known to be fact—not fable. The method 


r 


i 


Street, CROWS NEST. 43.2107 


whereby these things can be intentionally, not acciden¬ 
tally, accomplished has been a secret long cherished 
by the Rosicrucians—one of the schools of ancient 
wisdom existing throughout the world. To thousands 
everywhere, for centuries, the Rosicrucians have 
privately taught this nearly-lost art of the practical 
use of mind power 

This FREE Book Points Out the Way 

The Rosicrucians (not a religious organization) in¬ 
vite you to explore the powers of your mind. Their 
sensible suggestions have caused intelligent men and 
women to soar to new heights of accomplishment. 
They will show you how to use your natural forces 
and talents to do things you now think are beyond 
your ability. Use the coupon below and send for a 
copy of the fascinating sealed free book, “The Mastery 
of Life,” which explains how you may receive this 
unique wisdom and benefit by its application to your 
daily affairs. 

Address: Scribe W.N.K. 

The ROSICRUCIANS 

(amorc) 

Box 3988, G.P.O., Sydney, Australia 


Scribe W.N.K. 

The Rosicrucians, AMORC 

Box 3988, G.P.O., Sydney, Australia 


1 


Kindly send me a free copy of the book, “The Mastery of Life.*’ 
I am interested in learning how I may receive instructions 
about the full use of my natural powers. 


Name 


Address 


State 


J 
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ANSWERS TO CORRESPONDENTS 


When writing to us:— 

t Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

• Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


AMPLIFIER NOISE 
1XJL (Toorak, Vic.) has an amplifier which 
he constructed from a design published 
by one of the major valve manufac¬ 
turers. He finds that the amplifier is 
noisy, with a considerable amount of 
the hiss coming from the grid circuit 
of the first valve. The setting of the 
volume control influences the ampli¬ 
tude, which is a maximum at the 
central position. He has tried removing 
the cathode bypass capacitor to see 
whether this might be leaky, but this 
had no effect. 

t would seem that the valve is itself at 
ault, J.L.R. If the cathode bypass is not 
eaky and the volume control is not notice- 
ibly dirty, the most likely possibility is 
hat the valve is gassy. Gas current flowing 
hrough the grid circuit impedance (which 
s a maximum near the central position 
>f the volume control) will generate noise 
>f the type you describe. 


with the old style magnetic pickups, which 
commonly had a main resonance in the 
3 to 4 Kc region and which led to the 
belief that scratch frequencies lay in this 
region. In fact, scratch is largely an 
aperiodic effect (not related to frequency) 
and only becomes prominent at a particular 
frequency if the system has a noticeable 
resonance at that frequency. With modern 
pickups, the main resonance will almost 
certainly lie above 6 Kc, but may be any¬ 
where from there to 20 Kc, depending on 
type. The idea of a general-purpose scratch 
filter can therefore have no sound basis. 

A “rumble” filter normally produces 
bass cut below about 25 cps and, in many 
cases, involves nothing more than a discreet 
reduction in the size of one or more 
coupling capacitors in the preliminary 
stages. You could probably experiment along 
this line in your present equipment, choosing 
a value which cuts some of your rumble 
without noticeably affecting normal repro¬ 
duction. 

"REFLEX ONE" TROUBLES 

J.M. (Rockhampton, Qld.) has built the 
“One Transistor Reflex Set,” of June, 
1963, but has had no success. The 
RF chokes he obtained were unmarked, 
and he wonders whether they could 
be the wrong value and upsetting the 
performance of the set. He wonders 
also if the direction in which the coil is 
wound is important. At present the 
set will receive stations faintly even 
with the battery disconnected. 


NOISY CONTROL 

J.K. (Ryde, N.S.W.) read our recent article 
on noisy volume controls. He says 
that he has had trouble with noisy 
controls in an imported transistor 
stereo amplifier and wonders whether 
we can offer any assistance or explan¬ 
ation. 

We are quite sympathetic with you in 
your problem, J.K., but are not in a posi¬ 
tion to help. Fundamentally, our query ser¬ 
vice does not cover commercial equipment, 
partly because it is not practical to keep 
track of it all and partly because it would 
inevitably cut across normal customer/sup¬ 
plier relationships. If the equipment is re¬ 
latively new, as it would appear to be, 
the problem should rightly be referred to 
the supplier. If you were to interfere 
with it, on the strength of anything we 
might say, any relevant guarantee might 
be voided. 

"ANSWER MAN" 

D.G. (Concord, N.S.W.) writes to the 
“Answer Man” for the answer to ques¬ 
tions relating to electronic sounding 
units for guitars, etc. He also thinks 
that there would be a lot of other 
interested readers who would like to 
build such equipment, as the prices are 
high for ready-built units. 

Your letter has been passed on to the 
“Answer Man” who will attend to your 
queries and will answer them when time 
and space permit. 


PICKUP PROBLEMS 

l.M. (Lower Hutt, NJL) asks a number 
of questions following our recent refer¬ 
ence to compensating sideways drag 
in pickups. 

Vs we intimated in the article, the effect 
of a second order, which is scarcely 
yorth worrying about with anything but a 
ighly refined cartridge and arm design, 
iven then, there is argument as to whether 
not it confers any audible advantage 
the average case. The equipment which 
ou have, while well above average, may 
ail to qualify as “highly refined,” in terms 
f dynamic mass, compliance and tracking 
eight. 

When a pickup iumps a groove, a simple 
imp may pass almost unnoticed or as a 
light break in the tempo or melody. One 
rould have to be listening quite critically 
3 notice whether the jump was inwards 
r outwards. Your observation about pickups 
epeating a damaged groove doesn’t prove 
lat pickups always jump outwards, since 
special circumstance is involved. 

In regard to blank discs, they were once 
sadily available when home disc recording 
'as popular. Now that this has virtually 
een displaced by tape recording, your best 
lan would be to find a professional disc 
wording centre (e.g. from the phone book) 
nd try to obtain one of their recording 
lanks. As you observe, warp in a disc 
ill have some effect on determining drag 
Dmpensation and one can only settle for 
n average effect. 

"AUDIO TOPICS" 

C. (Maylands, W.A.) writes to congratu¬ 
late us on the magazine generally and, 
in particular, on the “Audio Topics” 
section. He asks several questions aris¬ 
ing from recent articles, 
irst of all, thank you for the kind 
:marks. We normally use ordinary “log” 
otentiometers in our tone control units, 
le pots being wired so that clockwise 
peration of the knob increases bass or 
eble, as the case may be. The “level” 
osition will occur roughly at the centre 
f the mechanical rotation with this type 
f pot. 

The idea of “scratch” filters went out 
adio, Television & Hobbies, October, 1963 


Unless the chokes were really wide of 
the mark they would not “kill” the set so 
decisively as your letter suggests, J.M. How¬ 
ever, if you wish to obtain two marked 
chokes we would suggest that you contact 
one of the mail-order suppliers who regu¬ 
larly advertise in the magazine. 

The direction in which the coil windings 
are wound is not important in itself, but 
will determine the correct polarity of the 
reaction winding. As the article detailed, the 
reaction winding polarity should be such 
that oscillations are evident with the re¬ 
action control fully clockwise. If this does 
not occur, the connections to one winding 
should be reversed. 

If the reaction winding is correctly con¬ 
nected and the correct RF chokes still do 
not produce normal operation, it will be 
due to either a faulty component or a 
wiring error. 

The faint signals heard with the battery 
disconnected will be due to the transistor 
acting as a crystal detector. 


BULK ERASER 

J.F.B. (Amcliffe, NJS.W.) wonders if we 
have ever prescribed a hand-held bulk 
eraser unit for erasing magnetic tapes. 
He has in mind the type which may 
be used to erase small sections of tape 
as well as full reels. 

We have not described such a unit to 
date, J.F.B., as few of our corresponding 
readers have ever expressed a need for one. 
Whether it would be a suitable home-con¬ 
structor project is not clear at the moment, 
since it would involve a winding in a suit¬ 
able case—something that many may prefer 
t<r buy rather than build. 

UNCLAIMED LETTER 
Mr P. Valiant, 66 Clarence Street, Port 
Macquarie, N.S.W. A letter addressed 
as above, has been returned unclaimed. 
Would the writer please contact us in 
order that the letter may be forwardd 
to him. 


RADIO, TELEVISION AND HOBBIES DUBBY SERVICE 


*yO assist our readers, “Radio, Television and Hobbies” conducts a technical query senrica. 

I Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee. we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily If 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers In matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an Individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor. “Radio, Television and Hobbies.** 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies" does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 


(8) Technical queries are not answered by telephone. 
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Aii, 


.a, . . , 


★★*★★★★★★ PHONE 

" LA 3845 

136 VICTORIA R'D. MAWUCKVIUI. SYDNEY. NSW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET. NEWTOWN-LA7008 


GUITAR 

AMPLIFIERS 

10-Watt. Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Fotir-Chnnnel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36 17/6. 


35 WATT 

4-Channel. Bass and Treble Boost. 
3 Twin-Cone Speakers . . £52/10' 

Vibrato with foot control and 2 
preset controls for frequency ami 
intensity. 

£5/5/ extra on above models. 


14 + 14 WATT 

With Reverberation. May be used 
as 28 Wutt or as 14 Matt 4- 14 

Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot \ ibrato Control 
included. 

£81/15/- 


M AP BASS OR BASS GUITAR 
40 MATT AMPLIFIER 

4 Input Channels. Bass and Treble 
Boost. 2 I2in Radial Beam Speakers. 
Perfect reproduction to 20 cycles. 

£72/17/6 


Simple to operate. Quick, accurate visual Indication of condition, 
operation and faults In spark plugs, coll points, condenser, gap settings, 
etc. Latest American design. Will pay for Itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, 
fault indications included. 


£51/15/- 


NEW 

ELECTRONIC 

MEGAPHONES 

SOUND POWERED BATTERY 
Range 400yds. 

£12/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGAPHONE 

£25/-/- 

Range 800yds. 

Weight 71b. 

All complete with Speaker, Batteries. 
Microphone, etc. 

Pack and Post 12/6. 


P.A. SPEAKERS 

I WATT 

8 ° Units In Waterproof 
Projection Homs. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares, 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers to suit, 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coll. 16 Ohm. 

£9/17/6 

15 Walt Ratine. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£14/-/- 


viiiiiiiMmiiiiiuiiMimiiimiHiiiiiiiiiiimiiiiiiiMiiiiimiiiiniuiiiHiiiiiimiiimititiiiiiiiuMimiiiiimMiMiiMiiimiHiiiimiM 

I WEEKEND - HOLIDAY - EVENING I 
| DEMONSTRATIONS AT C0LLAR0Y j 

| PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, § 
GUITAR AMPLIFIERS AND TELEVISION. 

uiHiHtimMiHiiimiuiuiiiiiuMiuiuiMiuiuiimiiitiiiiimiiiHiiiiiiiHimuiuiiiiiiiuHiMitimMiiiiim* 

BATTERY 
CHARGER 

240 Volf A.C. Operation 

6V, 12V. TRICKLE CHARGE 

Trick!© Charge Postion suits all Batteries. 2V to 12V at rata of 
200 to 500 M.A. 

DE LUXE 


STANDARD 

3 amp. 6V, 12V, TRC. £6/12/6. 

4 amp. 6V, 12V. TRC £7/12/6. 
Post., N.S.W. 7/6, Interstate 12/6. 


3 amp. 

4 amp. 

6 amp. 
10 amp. 


. £8/7/6 
£9/17/6 
£10/17/6 
£13/17/6 


Rail or Air Freight on. 


PLAYMASTER 
101 

This high performance basic 
amplifier kit, as described in the 
August Issue of Radio, Television 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested. £33. 

No, 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12 TO' 

Complete Single Unit. Including controls and anodised v / in/ 
control panel. Wired and tested.*>“3/ IU/- 


36 WATT 

TRANSISTOR P.A. 
AMPLIFIER 

Kltset. R„ TV * H.. F«b. 

£33/15/- 

Wlred and Tested, <C 37,13 . 


TV & H. 
STEREO 

TAPE-RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 - 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4 TRACK MONAURAL PUSH 
PULL 

Output 10 watt, 2.7 x 5 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With mixing 
between channels. Bass and 
Treble Boost. Michigan Hi-Fi 
Heads. Complete with 
dynamic microphone. L.P. 
Tape. 

£95/-/- 


Tronsistor Portable 
TAPE RECORDER 

AWA T.P. 50. 

Latest push button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

AWA De Luxe 

T.P.701 6 transistor capstan drive. 2- 
Speed. 2-track Hi-Fi quality. 

£49/17/6 

Post. N.S.W. 7/6. Interstate 12/6. 


CITIZEN’S BAND 
WALKIE TALKIE 


OSCILLOSCOPE 


27.240 Megs. 
Range to 3 mile 
over land 
6 mile over wafer 

KONION CR9 

27.240 
9 Transistor 

£24/17/6 eo. 
PONY 

As above. But 
including Broad¬ 
cast band 

£32/10/- co. 
ELMAN 

10 TRANSISTOR 
£32/10/- ea. 

Post N.S.W. 7 ft. relate 15 . 


SERVICE STATIONS 
IGNITION ANALYSER 


































★ ★ * * ***** 


RADIO 


PHONE 

LA384B 

136 VICTORIA RD. MARRICKVIUi*$VDNEy,NSW 

AND 636 KING STREET, NEWTOWN — LA7008 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240v. A.C. Operation. 

2 6ln Gongs. 

Ideal for paging. Fire alarms or 
Burglar alarms. 

£ 1 / 10 / 0 . 

Small Units, as above, 2-3in bells* 
12/6 


NEW 

ALDIS LAMPS 

12V SIGNALLING UNITS 
Ideal for yachts, etc. Abo Spot 
Lamps, etc. In transport, cases. 

£5/7/6 

Used, Good Condition* £2/12/6. 
Post.: N.S.W., 7/6; Interstate* 12/6. 



Vibrator 




Power Transformers 


6V 300V 

125mA 

. £3 17 6 

12V 325V 

125mA .. .. 

£3 17 6 

NEW VALVES 



6AM5 

7 

6 VR150/30 

15 

0 

6AM6 

7 

6 6AK5 . 


17 

6 

6AL5 . 

7 

6 9006 .. 


5 

0 

6J6 . . . . 

7 

6 6AS7 . 


12 

6 

866A . . . . 

£1 

CK1013 


15 

0 

813 ... £3/10/ 6SL7 . 


12 

6 

803 .. . . 

£3 

EK32 . 


15 

0 

3A4 .. . . 

12 

6 809 


17 

6 

84/6Z4 . . 

12 

6 EBC33 


12 

6 

4D21 £4 17 

6 6AG5 . 


9 

6 

12C8 .. 

12 

6 EL91 


10 

0 

1C6 . 

12 

6 EF73 . 


4 

0 

1J6 . 

12 

6 EF72 . 


4 

0 

3B7 

10 

0 EC70 . 


4 

0 

3D6 

10 

0 2C26 . 


7 

6 

304TH £1 10 

0 RK34 


7 

6 

2050 . . . 

£1 

1N5 .. 


7 

6 

IK7 . . 

5 

0 1C7 . 


5 

0 

6J5 . . 

9 

6 105 .. 


5 

0 

6J6 . . 

10 

0 1M5 .. 


5 

0 

6J7G . . 

7 

6 7C5 . 


5 

0 

6N7 . 

10 

0 7W7 .. 


5 

0 

KTW62/6U7 7 

6 I2A6 


5 

0 

1D5 

5 

7 6J8 .. 


17 

6 

6F6 . . 

10 

0 6C8 .. 


7 

6 

EF37 .. . 

12 

6 VR65 . 


5 

0 

5U4G .. . 

12 

6 12SK7 


5 

0 

6AG7 .. . 

10 

0 IT4 . 


10 

0 

VT502 

12 

6 6BM8 


7 

6 

IL4 

5 

0 12BH7 


7 

6 

6K6 . . 

7 

6 12AU7 


7 

6 

AV11 

2 

6 6SN7 


15 

0 

6K7 .. . 

5 

0 6BI.8 


7 

6 

12SJ7 . . . 

12 

6 6BX6 


7 

6 

12SL7 . .. 

12 

6 RL27 


15 

0 

6SH7 . 

4 

0 1616 


7 

6 

47. 

12 

6 5Y4 


10 

0 

843 .. £1 10 

0 5X4 


10 

0 

1629 . .. 

5 

0 2A3 


£1 

1619 . . . 

807 .. 


£1 

RK75 

723A 

10 A ™ 


10 

0 

VR75/30 

15 

0 866 


17 

6 

RK48A . . 

. £3 6X5 .. 


9 

6 

954 

5 

0 829 . . 

£3 

10 

0 

VR105/30 
6AC7 . . . 

15 

7 

6 

12 

6 

2X2-879 .. 

5 

o 6SS7 .. 


12 

6 

6AJ5 . . . 

5 

0 884 .. 


10 

0 

S.T.C. 

S.U. 

30 


Vehicle Band Transmitter/Receiver 

70 to 80 meg. Locked 

crystal 


20 watts 

output. 6-v. operation 



£30/-/- 




NEW C.R.O. TUBES 


3AP1-906 . 



£1 

7 

6 

5BPI . .. 



£2 

7 

6 

CV112 .. 




10 

0 

VCR97 .. 



£1 

17 

6 

CV322 . . 




7 

6 

VCR511B 



£1 

7 

6 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300v 40mA .... 19 6 

1960 5’* CRO. £5 10 0 

1960 3” CRO. £3 15 0 

325 x 325v 150 mA . £3 17 6 

295 x 295 300mA TV £6 15 0 

1200 x 1200v 500mA . . £10 10 0 
800v and 270v. 300mA, ea £7 10 0 
240v-110v. 1.3 Kv Auto £10 10 0 
150 x 150V 30mA .... £1 5 0 

225 x 225V 4flmA .... £176 

124V Doubler 300m .. £2 15 0 

130V Doubler 400m . £3 5 0 

120V Doubler, 700mA TV £3 10 0 
385 x 385, 100 mA .. £1 17 6 

300 x 300, 80 mA . . . £1 12 6 

12v Vibraror, 200v 50mA 17 6 
240v, 32v, 40 watt .... £17 6 

6v to 240v 40-watt In 

verter.£17 6 

12v to 240v Inverter . £17 6 

145v Doubler 450ma .£376 

150v Doubler 500 ma . £3 17 6 

220v Doubler 600 ma . £6 15 0 


Inverter Transformers 

12V 240V 60 Watt .. £3 7 6 

32V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt £4 5 0 

32V 240V 100 Watt .. £4 5 0 

6V or 12V to 240V 40 watt 1 17 6 


RELAYS 

6V, 3-pole Miniature.15 0 

1700 SPDT .. 7 6 

1300 SPDT. 7 6 

500 x 500 SPDT. 7 6 

12 volts DPDT, 5 amp . . £1 

12 volts DPDT .12 6 

lOOpf TX var. condensers . 10 0 
100 to 500 pf 3000v. var. .. 10 0 
500 to 2500pf 750v. var. .. 10 0 
Hi-speed Polarised relay £2 10 0 
400 ohm.12 6 


Hl-lo Phono Transformers .. 4 6 

Hi-voltage, Lead-thru Insulators 1 6 
each; 15/ doz. 

Multi-strand 4-core Cable* 

yard. 1 0 

60pf with Vernier ....£110 

30pf.10 0 

Throat mikes* new. 3 6 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 6 

2mfd 600V. 6 6 

lmfd 600V. 6 6 

4mfd 600V. 6 6 

4mfd 2.5K .£1 10 0 

lmfd 3000V.17 6 

.5mfd 5K, .1 5K* .1 3K AC 
.25 4K, .5 2ViK .. .. ea. 15 0 


TBY TRANSCEIVER 

New Condition. 28 to 80 megs. 
Battery powered. Lightweight Pack 
Set. Simple Conversion for Citizens 
Band. 10 or 6 Meters. Circuit 
included. 

£14/17/6 


GENEMOTORS 


Input 
12v 600v 

24v 250v 
24v 550v 
24v 250v 

12v 500v 

12v 1200v 
24v 250v 

12v 235v 

12v 350v 

24v 540v 

24r 300v 

12v 275v 


Output 
300mA New 
100mA 
375mA .. 

60mA 
350mA 
200mA . . . 
100mA New 
50mA .. 
50mA .. 
200mA New 
250mA New 
110mA 


£5 10 
£1 0 
£2 0 
£1 5 
£8 10 
£6 10 
£2 0 
£2 15 
£2 15 
£2 15 
£2 15 
£3 15 


NEW HEADPHONES 


5 Ohm. 

£1 

2 

6 

2000 Ohm. 

1 

2 

6 

4000 Ohm. 

1 

5 

0 

Crystal. 

2 

15 

0 

Stereo 5 Ohm 

Stereo Crystal Low Im¬ 

2 

5 

0 

pedance . 

2 

IT 

6 

American Lightweight . . 


12 

6 

Australian DLR 


12 

6 

Dynamig Em-piec^s, pr. 

Post 2/6 pr. 


4 

6 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., Vi, 1.2 Watt. 

04 Values. Vi ohm. to 10 megs. 

15/-. Post 2/6. 

100 new asso^ed Condense*** 

Paper, Mica, Ceramic Me a'cap. 
25 Values. 

15/.. Post* 2/6. 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
Cali, write or phone any time. 


3BZ TRANSMITTERS 

12V. D.C. Operation. 

AJr Tested. Modified to Small 
Ship Frequencies. 


£32/10/- 


NEW 4 inch 
SPIRIT FILLED 
COMPASS 

AIRCRAFT TYPE. 

£1/17/6 

Post 7/6. 


NEW METERS 

10mA centre zero, 3 Vi in, scaled, 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£ 1 / 10 /- 

0-10 amps, 0 500mA, 0-50 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4” Palec 
0 to 300V 

£1/17/6 

5ln. 0 to 30 Amp. 

£1/17/6 

4-30 Amp.. 4!n A.C.. D.C. 
0-«* Amp., 4in A.C.-D.C. 

£1/17/6 


WELDING 

TRANSFORMERS 

240V Primary. 

Tapped Secondary. 

Int. rate 2KVA. 

£7/15/- 

For spot welding or to 10G rod. 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg. 
Variable Selectivity. 2 RE, 2 LF 
Stages, Band Spread. New condition. 
Alrtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Alr-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

S Band 650 K.c. to 30 Megs. 210 V. 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
included. 


£55 


BZ 


6v. D.C. Operation. 

5 Band. 200 K.C. to 30 Meg. 
Ideal Small Ships, Vehicle use, or 
Bush Fire Control. Air Tested. 
Realigned. Perfect order. 


£27/10/- 


BENDIX FREQUENCY 
METERS B.C.221 

Perfect Order. 

£47/10/- 


NEW COMMUNICATIONS 
RECEIVER 

E.I.L. 62 4-Band BANDSPREAD 
Amateur Receiver. 9 valve, 

3.5 meg. to 30 meg. 

£69/10/- 

E.I.L. 62A 4-Band 
550 kc to 30 meg. 

£72/10/- 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

240 A.C. Powered, Tested. 
PERFECT ORDER. 

£49/17/6 


NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 
12 VOLT UNITS 

Aj above. Metered with Field 
Regulator. 

Will operate TV Sets. 

£19/17/6 
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TECHNICAL BOOK REVIEW 


INTERMODULATION AND HAR- 
MONIC DISTORTION, by Howard 
M. Tremaine. Soft cover, 5Iin by 
8iin, 160 pages. Many diagrams, 
circuits and photographs. Published 
by Howard W. Sams and Co., Inc., 
of Indianapolis, Indiana. American 
price 3.95 dollars. 

A book devoted entirely to the mea¬ 
surement of distortion in audio equip¬ 
ment has been long overdue, so for this 
reason alone I imagine Mt Tremaine’s 
book will find its way into many tech¬ 
nical libraries. There it may prove useful 
but not as useful as this reviewer had 
hoped. 

The hobbyist will certainly find the 
nitial section helpful in gaining an idea 
)f the nature of distortion and the ways 
n which it is measured. The author dis¬ 
misses the nature of harmonic and inter- 
nodulation distortion, beat-frequency and 
*-C audio generators, and the ways in 
vhich both harmonic and intermodula- 
ion distortion may be measured. 

As far as the engineer and technician 
re concerned, however, this section will 
lave but limited interest. The material 
little more comprehensive than that 
iven in most electronics and audio texts, 
his seems a pity, for one feels that a 
ook devoted entirely to distortion could 
/ell spare some space fot the discussion 
f those aspects of the subject which are 
ormally left unsaid, in general texts, 
ue to lack of space. 

For instance, a very useful section 
ould be one discussing the precise im- 
lications and limitations of each method 
f measuring harmonic and intermodula- 
on distortion. The usual treatment of 
istortion is quite vague and misleading 
this regard. 

In addition to criticising the first sec- 
on of this book for the limited nature 
its subject matter, 1 would criticise it 
>r its exposition of the material which 
given. At times the argument and pre- 
ntation of ideas seems, to this reviewer, 
progress quite tortuously, and there is 
idence that the material was assembled 
some haste. 


To sum up, then, I would say that 
INTERMODULATION AND HAR¬ 
MONIC DISTORTION is somewhat dis¬ 
appointing when one considers what it 
could have been, but is nonetheless a 
useful and informative little volume. 

Our copy came from the publishers. 
(JR.) 


FREE BOOKLET 
ON SOLDERING 

IT ECENTLY, we received from 
“■ Adcola Products Pty. Limited, 673 
Whitehorse Road, Mont Albert, E.10, 
Victoria, a booklet entitled 4 “The Ap¬ 
plication Of Solder.” 

This booklet contains 14 pages, 5in 
x 7in, full of useful information for 
anyone interested in the art of solder¬ 
ing. There are three sections. Section 
1 deals with “The Nature Of Solder,” 
Section 2, “The Use Of Solder” and 
Section 3, “Soldering Bits.” 

From the point of view of the be¬ 
ginner particularly, the more important 
aspects of soldering are treated in an 
easy to understand manner. Such a 
book would be of considerable value 
to those connected with the various 
youth radio clubs and the W.I.A. 
youth training scheme. 

Adcola Products Pty. Limited, the 
publishers say and we quote, “This 
pamphlet is intended for use by ap¬ 
prentices, trade training and other 
students for the art of soldering. We 
shall be pleased to supply further 
copies for this purpose upon request.” 


T 


CO] 


RADIO ENGINEERING FORMULAE 
AND CALCULATIONS, by W. E. 
Pannett. Hard cover, 216 pages, 
7iin x 41 in. Published by George 
Newnes Ltd., Tower House, South¬ 
ampton Street, London, W.C.2. 

This well-bound book will be found 
useful to those who feel that they would 
like to learn more of the mathematics 
as applied to Electronics, along with 
some who consider that a revision of 
the subject may be desirable. Although 
it is intended primarily for the 


_ -_ r _„ _p actis- 

This is particularly the case with the ing engineer, it should be found equally 
ction explaining intermodulation distor- valuable to the technician and the stu- 


)n—which is somewhat surprising, as 
e author obviously favours intermodu- 
rion measurements more than harmonic 
easurements, and devotes mest of the 
>ok to the former. In the section ex- 
aining the SMPTE measurement of 
1M the argument seems to disintegrate 
to incoherence, stating quite discon- 
cted facts; the explanation of the 
otch” measuring technique contains a 
ther misleading error concerning the 
nchronisation of the oscilloscope. 

In view of this, the engineer and the 
:hnician will be interested primarily 
the latter section of the book, where 
author describes a number of com- 
ircial distortion analysers and then 
/es full details for the construction and 
: of a comprehensive analyser which 
designed himself. 

There is a glaring error in one of the 
mmercial analyser circuits given but, 
art from this, the material and treat- 
?nt in this section of the book is quite 
od. The information concerning the 
nstruction of the author’s analyser is 
ite complete, and includes the induc- 
lce and Q of all filter inductors. 

ref/o. Television & Hobbies, October , 7963 


dent who intends to pursue an engineer¬ 
ing career. 

Perhaps a list of the contents would 
convey .briefly the field which is covered 
by the author. 

Chapter 1: Aids to Engineering Cal¬ 
culations. 

Chapter 2: Formulae and examples. 
This chapter lists the following: Resis¬ 
tors and voltage dividers, Inductors, Cap¬ 
acitors. A.C. Applications of Ohm’s Law, 
Circuit Theorems, Gains and Losses, 
Electrical Tolerances, Frequency and 
Wavelength, Resonant Ci cuits, Coupled 
Circuits, Attenuators and Filters, Ther¬ 
mionic Amplifiers, Amplifier Noise, Re¬ 
ceivers, Oscillators, Transmitters, Sig¬ 
nalling and Modulation, Valve Cooling 
and Ventilation, Aerials and Propaga¬ 
tion, Radio-frequency Transmission 
Lines, Power Supply, A.C. Rectifiers and 
Smoothing Filte.s, Transformers and Re¬ 
actors, Cables and Lines, Tests and 
Measurements, Transistors, Principles of 
Television, Sound Reproduction, Radar 
Fundamentals, Great Circle Bearings. 

Chapter 3: Units and Symbols. 


Chapter 4: Mathematical Formulae, 
Data and Tables. 

The Australian price is 29/9, plus 1/3 
for post and packing. Our copy from 
the Technical Book and Magazine Co. 
Pty. Ltd. (I.L.P) 

★ ★ ★ 

MEASURING TELEVISION RE¬ 
CEIVER PERFORMANCE — 
BS 3549 Published by the British 
Standards Institution. 

The first of a series of British stan¬ 
dards for measuring and reporting the 
performance of radio and television re¬ 
ceivers and audio-frequency amplifiers 
has been completed by the British Stan¬ 
dards Institution. 

B.S. 3549 Methods for Measuring and 
Expressing the Performance of Televi¬ 
sion Receivers, describes how to assess 
the electrical, acoustical and optical pro¬ 
perties of broadcast television receivers 
designed for monochrome vision recep¬ 
tion. 

While the standard is concerned prim¬ 
arily with receivers for the United King¬ 
dom, using the 405-line positive modula¬ 
tion system, with its associated amplitude 
modulated sound transmission, the dif¬ 
ferences for use with 525, 625 and 819 
lines, negative modulation and f e- 
quency-modulated sound transmission 
are indicated where necessary. 

The selected measurements recom¬ 
mended are designed to permit assess¬ 
ment of the rerformance of complete 
receivers; additional measurements may 
be made as required, but the standard 
does not include measurements of re¬ 
ceiver components or details of the meas¬ 
uring apparatus. 

Standards of performance for televi¬ 
sion b cadcast receivers are not speci¬ 
fied, limiting values being quoted only 
where it is necessary to lay down the 
conditions of individual measurements. 

Copies of B.S. 3549, which is illus¬ 
trated, may be obtained in Australia 
from any office of the Standards Associa¬ 
tion. The price is 25/ a copy, plus 
postage. *i. 


RADIO IS 
AN INTERESTING 
HOBBY! 

STGTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls Correspondence College 


159 Flinders Lane, Melbourne; 149 Castle- 
rcagh St., Sydney; 290 Adelaide St., Brisbane; 
45 Gilles St., Adelaide; 22 Howard St., Perth. 


CUT HERE AND POST 


TO STOTT’S: Please send me, free and with- 
out obligation, full particulars of your Course 
In Radio for Amateurs. 


My Name 
Address 


I 
I 
I 

.I 

_____ I 

. I 

Age . (RH 1Q63) » 
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CLASSIFIED ADVERTISING 


Advertisements in these columns cost only 3/S per line, each line contains the equivalent of five words each of 
nine letters. Minimum sixe of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the November issue must reach our 
office before October 10. Address your advertisement to THE ADVERTISING DEPARTMENT, RADIO, TELEVISION 
& HOBBIES. BOX 2728, G.P.O., SYDNEY. See our classified form on pa 9 e 69. 


FOR SALE 


CELL. Advance signal generator DIP/2 M90ma 
** .luV to lOmV cal oscillator. 2 years old. 
Laboratory Instrument. £150. Alpha 
ir 51. ParafleM Aerodrome. S.A. 


CELLt All back Issues, R. TV and H. in stock 
at all times. 1939-55 copies 1/6 each; 56-58. 
2/ each; 1959 on, 3/ each. Post incl. Phone, 
write or call, T. Weir* 56 O’Connor St., Haber- 
field, Sydney, 71-2569. Wanted to Buy copies. 


TAPE RECORDER BARGAINS, new and used, 
* all accessories incl., bargain Hi-Quality mikes. 
German full stereo 3-speed 4-track Hi-Fi recorders 
from 129 gns. All repairs and advice. Country 
TOMLIN’S RADIO, 52S Llver- 
642-4215 <Syd.). 


inquiries welcome. 


pOURSES. Basic Electricity 10/6. Basic Radio 
^ 12/6. Transistor Servicing 10/6. TV Servicing 
12/6. F.M. 7/6. VHF-UHF 10/6. Computers 12/6. 
DF-Radar 12/6. Trigonometry 3/6. Calculus 10/6. 
Organic Chemistry 10/6. Physics 12/6. Nuclear 
Physics 10/6. Mechanics 10/6. Astronomy 10/6. 
Clear Thinking 5/. Post Free. Popular Science 
School of Electronics, Box 183, Redfern P.O., 


CELL Exch.: Tube Tester, brand new U.S.A. 
^ Sico TW-11. Leather carrying case. Ideal for 
TV repairs. £25—less than U.S. price. Feirson, 
49 Elizabeth Bay Rd., Sydney, 35-4858 (evenings). 
N.S.W. 


CELLt Eddystone 840C receiver. Still in original 
^ packing and in first-class condition. £100. 
T.^Haniins. S3 Waratah Rd, Bernwra. 618-1124, 


MULLARD Amps. One 5/10 with dual auto- 
m player, £35. One stereo 10, £40. Both 
complete with preamps. 18 Maroopna Road, 
Miranda, NAW. 524-8275. 


DADIO Control for model aircraft, boats, etc. 

** ^ Crompton’s Radio and Hobbies P./L., 
577 Hampton k, Hampton, Vic. Sales, service, 


spare parts. Postal orders by return mail. 


CTEREO Amplifier, trio-W45a (new). £78/10/. 

u 63 La win Street, Bardoa, Brisbane. 


CTROMBERG Hi-Fi Radiogram, excellent condi- 
** tkm, £6. New Radiogram Cabinet, £15. 
Phone after 7 p.m., 96-2248. N.S.W. 


ENTHUSIAST must sell Hi-Fi Gear. Leak Stereo 
pre amp and Leak stereo 20 amp, Custom AM 
radio tuner, Collaro 4 speed transcription turn¬ 
table and A Balance arm, with stereo cartridge 
and dust bug. All housed in beautiful maple 
cabinet, sell for £150. Or separate. Also Harting 
4 track stereo tape recorder with 2 dynamic mics. 
Cost £230 10 mths. ago. Sell for £125 or near 
offer. Also 5 valve radiogram chassis and 12” Rola 
speaker good order. £6. Will demonstrate any 
evening or weekend. Private seller. Please ring 
24-2359, A.H. (Vic.) 


MEW Speakers for Sale: Rola 2”, 3”, 4”, 34/6 
each; 5”, 38/; 6”, 47/6. Crystal earpiece with 
plug and cord, only 7/. Post free mail order 
specials. Prompt attention given. Hallard Elec 
^ ‘ “ " P.O., Carapsle, 


troaics, Box 58, P.Om 


N.S.W. 


COR Sale, two Partridge P4014 ultra linear output 
* transformers, two Wharfedale super 8FS .speak¬ 


ers^ all brand new. £48. Phone Sydney 


LW. 


FS speak- 
929-9633, 


CPECIAL Kitset. Add Hi-Fi effect to your car 
^ radio with the addition of a rear speaker. 


This kit complete with speaker, control-unit, wire 
and full instructions. Mali order special only. Send 
47/6 to Kehny Electric* Box 58, P.O., Commie, 
N.S.W. 


PROFESSIONAL Outfit. 16mm, Siemens ‘2000’ 
* projector, optical sound, magnetic stripe and 
8 mm sprocketed tape 15W amplifier. 15” speaker 
Moller Cinemascope lens, other standard lenses, 
accessories. Bolex camera accessories—cost £1250, 
1959. Sell £700. P. G. Dwyer, Cowwarr, Glpps- 
lattd, Vic. 


OI-FI radiogram with Mullard tuner and 10 watt 
* * amplifier, 3 speed Collaro turntable—separate 
made to order corner vented enclosure with 12 
inch Philips speaker—beautiful tone—Could easily 
be converted to stereo—Cost £140—What offers? 
HOI, 68 Bannockburn Rd., Pymble. JJ1393. 
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FOR SALE 


CTOR Sale, Comprehensive P.A. System. Six 
* Amplifiers. 15 Horn Speakers, 3 Microphones. 
2 Mike Stands. 1 X 135 watt Amp. A.C. only. 
1 X 55 watt Amp. with separate A.C. and Batt. 
Power Supplies. 1 X 32 watt Amp. with separate 
A.C. and Batt. Power Supplies. 1 X 17 watt 
Amp. with separate A.C. power supply (can also 
be used from batt. supply of 32 watt amp.). 
1 X 10 watt Amp with inbuilt A.C. Power Supply 
(is also driver ot 135 watt Amp.). 1 X 10 watt 
Amp. with Batt. Power Supply. One Mike has 
inbuilt Transistor Pre-Amp and can be used up 
to 1.000 yards from Main Amp. With Spare 
Valves and many sundries. Price for everything 
£200. Will not separate. Murrell Bros., Penola, 
S.A. 


P R SALE: 1. Rola (Byer) 66 recorder, 7V&-15, 
full-track, built-in echo preamp; first-class 
condition, £200. 

2. Fl-Cord 1A transistorised professional recorder, 
7V4-1%, half-track, complete with mic, battery 
charger, six sets batteries, spare tapes, etc. Excel¬ 
lent condtion, £85. 

3. Thorens TD1124 transcription turntable, as new, 
with Garrard TPA12 tone arm and two head- 
shells. complete £50. ^ , 

Vista Recordings Studios. 78 Robert St., Wick¬ 
ham, Newcastle. NJi.W. MA4988. 


^TRANSISTOR IGNITION for all CAR, 
* TRUCK and BOAT distributor systems. Open 
plugs 5-10 thousandths more than present settings 
which eliminates plug fouling; Coil output 30Kv; 
Distributor point current reduced to 250 ma; Faster, 
smoother acceleration with no misfiring; Increase 
in speed 10-30 per cent; Complete fuel com¬ 
bustion from Hotter Spark; Increases petrol mile¬ 
age up to 10 per cent; Reduces battery drain by 
no hard starting; Eliminates condenser from dis¬ 
tributor with resultant no condenser breakdowns; 
Points do not get pitted or burnt; tune ups stay 
better longer; Installs in 90 minutes and less. Free 
descriptive leaflets, writ or phone. Prices from 
£27/11/3 Kit of parts with construction[details. 
Ready assembled sets from £32/10/-. QIK-FIRE 
SYSTEMS, 919 Forest Rd., Lugarno, N.S.W., 
Phone 53-9377. 


CELL. AR7 communications Rcvr. Miniature 
tubes, exc. condition. 240 AC pwr supply 
spkr Coil boxes B.C.D.E. Used as VK2AQE. 
Station rcvr. Modified mixer osc. as per ‘‘Ama¬ 
teur Radio,” June 62. £35 or offer. L. K. Fur- 
ner, RMB 284, June* Rd, Temora, N.S.W. 


B C 348 Rx. 200kc-18mc (6 bands) c/w P.S.U. 

Exc. cond., £40. O.N.O. VHF Sig. Gen. 
140-300mc, £15. 28 Raaelagh St, Glengowrie, 
S.A. 


AMATEUR RADIO SUPPLY CO. Radio parts 
*8- receivers, books, magazines. Window lights 


magazi 

on at night. 113 Healey Beach Rd, Ti 
ville, S.A. Bus Stop 4. Phone 57-6788. 


COR 9 ALE: P.A. Equipment, Late VK3TN 
* Amplifiers 12-65 watts AC or genemotor 
operated. Multiout. nom. 600 line up to 12 spkrs. 
O.K. condition Expo and Reflex Horns complete. 
Mikes and stands, spkr. mounts, cross arms, etc., 
also Heathkit Audio Analyst (as new), AWA 
Calibrator Wavemeter. Contact Mrs Ivy Riley, 
331 Gray St, Hamilton, Vic. 


AAU METAL STRIP 24” x 2” x 0.005" 5/6. Post 
free. Large range close tolerance condensers 
and resistors, all types of relays. Let us quote you 
for your requirements. Carr Camera Co., 385 
Swaaston St, Melbourne. 


MODELS. Engineering in Miniature. Authentic 
designs. Good castings. Bolton, 70 King St, 
Sydney. Catalogue 6/6. 


CELL: Channel Master Mast Head Amplifier and 
^ remote power supply, excellent condition, 
workshop aligned and operating as new. Workshop 
report available. £25. R. M. Tyson, 93 Mount 
St, North Sydney. 


CELL: Grundig battery operated cub recorder 
with mike and tape. Perfect. £18. Also 
"Digest” record albums “Great Composers” and 
"Light Classical Music,” both stereo. £6/10/ 
each. Number other classical discs available. 
Simpson, Pine Islet, e/o G.P.O., Mackay, Queens- 


JTOR SALE: HT37 Hallicrafters SSB, CW and 
* AM transmitter. Band switched 10, 15, 20, 
40, 80 metres. Top notch condition, unmodified 
table top unit, inbuilt power supply, 140 watts 
PEP input. Purchased by user new . . . Latest 
model. £240. VK2AAK, P.O. Box 1, Kulnura, 
N.S.W. 


FOR SALE 


N EW ZEALAND mail order supplies of all T> 
components, kits, 23” tubes. Quotes. “Elec 
troaics,” 2 Monna Rd, Otahohn, N.Z. 


r R SALE: HA2 Hallicrafters 144 to 148 trans 
verier. Fine piece of equipment for 2 metre 
and satellite DX. Receiver noise level to 3d 
using Nuvistors. Final transmitter valve 5894. Con 
verts from 28 Me to 144-148 Me on AM, SSI 
FM and PM with 120 watts PEP input at hii 
level input. New condition, £160. VK2AAK, P. 
Box 1. Kulnura, N.S.W. 


COR SALE* TV Power Tran., £3; BSR 4-spee 
* record changer, £13; Efco 10” radio dial 
£1/10/; Q Plus Radio, 2 S.W. switch and co 
units, £4; HM7 crystal mic., £2; Resistor 
pots, wafer switches half-price, reconditioned TV 
radio, transistors, grams, etc. Tele-Pol., 76 Be 
more Rd, Randwlck. FX5085. 


ARGAN COMPONENTS: Send for our illu 
trated 


trated catalogue listing parts, kitsets, circu 
data and electronic organs. Keyboards, pedi 
boards, contact wires, wiper plates, contact block 
stop switches, stop tabs, piston switches, coupli 
switches, multi pole relays, toe pistons, expressio 
controls, solenoids, etc. Also many sundry par 
such as felt strips, springs, felt washers, thread* 
rods and components for pneumatic actions. 

For the benefit of experimenters we list se 
of data sheets available for several different d 
signs of organs. 

Alan Douglas, a transistorised design and tl 
Clyne organ contruction kitsets. 

“Harmonics” pre-assembled units and comple 
organs. 

Please send 5/ cheque or postal note to pa 
cover costs of printing and postage. PESK 
TRADING CO„ P.O. Box 38, Ivanhoe, Nil, V! 


CELL AKA1 Stereo recorder model M7, new 
perfect, £100. Under list price. 71-2569 (Sy 
ney), NAW. 


P*OR SALE: Quad AM II tuner, Decca FF! 
* stereo armhead, Connoisseur transcription 
speed ”B” turntable. All brand new. What offi 
918-2771 (Sydney), N.S.W. 


ELECTRONIC ORGAN S/Carlson, new wi 
Pol. stool. £335. Sell for £240. Electror 
Plano £179. sell for £95. TV portable 8-in 
transistor Sharp batt. and AC wt 201b £2 
sell £170. Tape recorder 4T full stereo £1' 
sell £110. Electronic Flash batt. and AC £2 
sell £14. Tape preamp control U. £29, » 
£19. Transistor 10 2-band £49, sell £35. Tra 
sistor 8 2-band 2 spkr. £43, sell £25. Project 
35mm c/w changer £26, sell £16. Speaker cal 
1.9 cu ft. pol. walnut £20, sell £14. 

.7, Melbourne. 


86-8439, 


/COMPLETE Stereo amplifier 2 Mullard 5/ 
v* U/L £17/10/ each. With Paymaster ster 
mag. pre amp £12 new. B.J. Super 90 ster 
arm £8 brand new. £24 new. Wharfedalc 1 
bass speaker £25, perfect. G. Waite, Cougup 
Rd, vim Shepporton, Victoria. 


CELL: New OC72, 74, 80, SFT122, 123, 2N2 

ail - ‘ - - 


all 10/ ea. OC44, 45, 2N269S. 2N345, 3 

7, Sf—.* ' - - ' 


247, SFT108, aU 12/6 ea. 0071, 2N370, 

15/ ea. Power types OC23, 28, 29. 35. 2N2! 
2N301, 257, SFT240, all 30/ ea. OA210, 
12/6 ea. OA31, BYZ13, 15/ ea. Right reserved 
supply equiv. if necessary. Add 2/6 post and pa< 
A.C.E. Electronics, Box 1452L, G.P.O., Adelaii 


ORAND NEW VALVES: 6AQ5, 5/6; 5Y3, 1 
° 6BM8, 18/; 6BE6, 14/; 12AU7, 17/6; 6Eh 
17/6; Transistors OC70, 71, 74, 13/; OC44, 45, 
17/6; Diode OA80, 4/. Post free mail-ori 
specials. All orders dispatched on day of ap] 
cation. Hallard Electronics, Box 58 P.O., 

N.S.W. 


WANTED 


18/ANTED: Communications receiver prefera 
Eddystone. Lockwood, Ship “Mfttagont 
Port Kembla, N.S.W. 


187 ANTED, Oscilloscope or commun. reccl 
or transceiver. Give £150 and over ra< 
parts plus 10 watt amplifier. Or sell parts. 
Carras, LA8148, N.S.W. 


18/ANTED, Tape Transport Mech. No amp, 
” or 4 speed V4 track 3 motors pref. P.B. 
only. Good order essential. Nicoll, 8 Roya 
Av., Highett, Vic. XL1559. 
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REAPER SERVICE 


1I/OULD Mr Greg of Double Bay please ring 
” Mr Stewart, Darling Point, re Marconi V24 
and “R" valves and Atwater Kent set. For radio 
museum. F. Stewart, 11 Yarranabe Rd., Darting 
Point. 


TAPE TO DISC. Have your own tape items 
* faithfully reproduced on acetates or pro¬ 
cessed records. W. and G„ IIS a*Beckett Street, 
Melbourne, 34-3716. 


THE Aust. Tape Recordists' Association helps 
1 you to get the fullest benefits from your 
tape recorder. Tapesponding. group meetings, 
monthly magazine, tape library. Join the ever- 
increasing ranks of enthusiasts. Write the Sec., 
P.O. Bos 67, Eastwood, N.S.W., Australia. 


TAPE to DISC SERVICE. Weddings, social. 
1 private recordings. Moderate charges, from 
15/6. Highest quality. Speedy service. Phone 
WFS336, “John B„” 37 Halley St., Flvedoclt, 
N.S.W. 


tracks, hobbies. You 
by return surface mai 
countries. 


r 


receive a directory 
Members in 30 


BRICROGROOVE DISCS from your tapes. Also 
tape copying service, highest quality discs at 
all speeds. Prompt service. Moderate charges. 
Country and Interstate. Inquiries welcomed. 

- Recording Studios, Box IS, Post Office, 

re, N.S.W. .. 


Lane Cove, 


Phone (Sydney) 42-6154. 


DEPAIRS to receivers, transmitters, construction 
testing, TV alignment, Xtai convs. any fre¬ 
quency 4118/10/ plus tax. 144 Me. Xtal conv. 
kit <£12 plus tax. Ecdeston Electronics, 146a 
Cotham Road. Kew, Vic. 10-3777. 


TRANSISTOR Radio Repairs. All makes of 
* Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set. less 
leather case, by reg. post from anywhere in Aust. 
7-day service, “toughies” take a little longer. We 
also repair Jap Gramo motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 


DA DIO and TV valves. Obsolete and European 
types, retail and trade while stocks last. Post 
inquiries to DJP. Services, Box 53, P.O., 
town. Sooth Australia. 


DARRAMATTA Evening College. The theory and 
* practice of television reception. Highly quali¬ 
fied instructors, modern equipment, instruction at 
all levels. Inquiries, ring 635-8936. 


TAPE-TO-DISC. Swift service, low prices. Pro- 
* fessional equipment (Ampex, Telefunken, 
Grampian, etc.) used to make recordings that are 
exact copies of your tapes. 

7in 45 single play (max. 7 min.).21/ 

7in 45 extended play (max. 12 min.) .. .. 25/6 

7in 33 1/3 L.P, (max. 15 mint.).30/ 

lOin 33 1/3 L.P. (max. 30 mins.).45/ 

I2ln 33 1/3 L.P. (max. 40 mins.).56/ 

Send tape, instructions and fee plus postage, or 
we will forward C.O.D. Vista Recording Studios. 
78 Robert Street, Wickham, Newcastle, NJ5.W. 


POSITIONS VACANT 


pOSTMASTER-GENERAL’S DEPARTMENT has 

a vacancies for— 

RADIO TECHNICIANS 


Location; Radio Telephone Maintenance Depot, 
Northcotc (Victoria); Radio Relay Terminal. 
Surrey Hills (Victoria). 

Duties: Maintenance and routine testing of VHF. 
UHF and microwave Radio Relay Systems. 
Some travelling to country stations involved. 


Qualifications: Practical and theoretical know¬ 
ledge of basic electronics. Interest in. and 
ability to study complex electrical circuitry 
necessary. 


Salaries: £19/16/10 per week rising to 

£20/18/4 per week plus overtime and penalty 
rates. 

Conditions: Excellent working conditions, ameni¬ 
ties and benefits, including paid sick leave 
and three weeks' Annual Leave. 


Apply personally to— 

The Staff Employment Officer, 
Lower Ground Floor, 

250 Flinders Street, 

Melbourne. 

Telephone Number: 60-4491. 


DETIRED, invalid or amateur radio technician 
for part-time transistor radio trouble shooting. 
Good money for the right person. Accommodation 
free or work can be delivered. Apply Box 9, 
Nth. Geelong, Victoria. 


For the best for your money in 

STEREO EQUIPMENT, SEE 


arrow mrrnics 


pry i. ro 


Whether it's a Cartridge, a Tone Arm, an Amplifier or any of 
a hundred and one requirements for sound satisfaction, 
you’ll do better at Arrow. Why not prove it to yourself by 
calling to talk over your needs, and see Sydney’s finest array 
of equipment. Here are a few examples of Arrow stocks. 


HARMAN KARDON STEREO RECITAL MODEL TA.224 



The finest integrated stereo amplifier tuner 
available! Costs no more than "budget” 
priced units yet offers many superior 
features! 

• Separate, friction clutched, bass and 
treble controls for each channel • Unique 
stereo blend control for exact separation 

• Special illuminated power switch • Built- 

in aerial • Twin 15 watt amplifiers • - . 

Separate controls for tuner and amplifier functions, f loD/ m / m . 


THORENS MODEL T.D. 135 



Top performance and top quality, 
sensibly priced for the dis¬ 
criminating music lover! Excellent 
features include a single switch 
to control all four speeds and 
"on-off” positions • A variable 
speed control (-f or — 3%) 
acting on all speeds • Com¬ 
plete freedom from vibration 
and equipped with the 
brilliant BTD-124 tone- 
arm. Only £62/-/-. 


THORENS MODEL T.D. 121 TURNTABLE 



This newly perfected Swiss-made transcrip¬ 
tion turntable incorporates all the essential 
elements of the world famous T.D. 124 and 
its basic performance is of the same high 
quality. Supplied for 33) operation and 
incorporating a simple adjustment for any 
speed. It’s the first choice of professionals, 
and tremendous value at £44/ / 


STEREO LEVEL INDICATORS 

Designed for use with Audio equipment for 
indicating output level. Comprised of two 
separate meters reading side by side on one 
scale. Built-in calibration and sensitivity 
adjustment. Frequency response 20-20,000 
cycles. Two models . . . ST-A or ST-B as 
illustrated (for panel mounting). £6/-/-. 



422-4 KENT STREET, SYDNEY 
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AUTOMATIC TRAFFIC CONTROLS 


(Continued from page 14) 


the vehicle is based. No road contacts ables the engineer to decide on the num- 
are employed and the lights normally ber and location of signal standards, de¬ 
show green continuously. However, when tectors and so on required to cope with 
an emergency requires that a vehicle the conditions. In most cases control 
make a quick entry into the street, the can b e sufficient with two phases but in 
officer in charge of the emergency service complex situations extra phases have to 
operates a switch which changes them be introduced. Diagrams of various 
to red for a predetermined period; long phase systems are given here to make 
enough to get the vehicle out of the the reader conversant with some of the 
building and on its way. problems which can be effectively 

The other scheme is usually employed solved, 
where the vehicle is housed close to an The controller is the “brains” of the 
existing set of traffic lights. In this case Electro-matic vehicle-actuated road con- 

an overriding control switch may be trol signal system. It stores all the in- 

provided in the building, under the con- formation given to it by the detectors 
trol of a responsible officer, and which and, acting upon this information,“corn- 
sets the intersection lights to the “All putes” the amount of time which is re- 

Red” phase again for a predetermined quired to clear an intersection of wait- 
period. At ‘the conclusion of this, the ing traffic. It “knows” how long vehicles 

system reverts to its normal cycle of have been waiting at a cross-road and 

operation. Such a scheme is included in decides when to release them and when 


the Crow’s Nest installation mentioned 
previously.. 

Whenever the installation of vehicle- 
actuated control is contemplated the 
number and sequence of traffic phases 
required at the site must be determined. 
This can only be done after a close 


to revert to the original flow. It “knows” 
how many vehicles are waiting and it 
will stop traffic for pedestrians to go 
across. 

No single traffic officer could carry out 
the functions of the Electro-matic con¬ 
troller as efficiently in complex intersec- 


study of the traffic condition, such as the tions. Before the advent of automatic 
volume of traffic carried by the various control several officers were required to 
roads at different times, the amount of handle complex traffic situations. Now 
turning movements and the way they re- automatic control does it all. How this 
act on the moving streams of traffic, the is accomplished will be the subject of our 
widths of the roads, the volume of article next month when we also hope to 
pedestrian traffic and so on. give some information of Sydney’s tele- 

A study of these conditions then en- vision controlled traffic systeiri. 


POPULAR JAZZ — CONTINUED 


THE HAWK BLOWS AT MIDNIGHT, 
Ersldne Hawkins Quintet. “Tuxedo 
Junction,” “Love Is Here To Stay,” 
“Someone’s Rocking My Dream- 
boat,” “Midnight Stroll,” “Blue 
Embers,” “Things Ain’t What They 
Used To Be,” “Cherry,” “The Birth 
Of The Blues,” “Tippin’ In,” “If I 
Could Be With You,” “Deep 
Purple,” “Hawkin’ Around.” Uni¬ 
versal Record Club, Mono. UJ-493. 


FIREHOUSE FIVE PLUS TWO At 
Disneyland. Personnel — Ward 
Kimball, Danny Alguire, George 
Probert, Frank Thomas, Dick 
Roberts, Don Kinch and Eddie 
Forest. Good Time Jazz, Mono. 
LAG 546. 


The Firehouse Five has, since early 
1949, been the spare-time hobby of a 
. . .. .. group ot writers, animators, producers 

The group heard on this disc is an anc j directors at the Walt Disney Studios, 

expansion of the quartet formed by The band Ieader> Ward Kimball, has 
Erskine Hawkins in April, I960, and is been c j ose to Disneyland’s development 

his first attempt at a small combo re- and { be continuing creation of new 

cording after so many years of record- attractions in the park. It is perhaps 
ing with a big band. At the first listen- appropriate that this latest recording by 
ing I was not greatly impressed with this the group should have been made in the 
disc, but upon subsequent playings I Golden Horseshoe, a plush, old-fashion- 
found it had more depth and meaning ed Western “opera house” which is one 
than was at first apparent. Q f the features of Disneyland. 

Although Hawkins is not in the same Although they have never claimed to 


class as musicians like Freddie Hubbard, 
he does have a certain freshness and 
spontaneity and that ready flow of ideas 
which marks the improvising musician. 


be “protessionals” the group nonethe¬ 
less produce some cleanly played 
‘happy ’ jazz on the following numbers: 
“Anvil Stomp” (an adaptation of Verdi’s 


ADVERTISING 

INDEX 


On this disc he shares the front line classic), “Muskrat Ramble,” “You’ve Got 


with Bobby Smith on alto sax and the 
rhythm section consists of Leroy Kirk¬ 
land on guitar, Ernest Hayes on piano, 
Lloyd Trotman on bass and Shep 
Shepherd on drums. 

Technically the disc is fairly good. 


To See Mama Every Night,” “Lassus 
Trombone,” “Coney Island Washboard,” 
“Ja Da,” “Baby Won’t You Please Come 
Home” and “Tiger Rag,” the old 
ODJB tune. 

Technically the disc is good with a 


although one or two of the inner tracks clean surface and excellent fidelity 
on the pressing I received have just a though, in places, the balance between 
trace of distortion. Unless you are highly players is not quite all it could be. This, 
critical you will probably not notice however, is typical of live jazz perfor- 
these, however, and at the club price the mances and, on this disc, is more than 
disc still represents pretty good value for compensated for by good local atmos- 
money. (K.W.J.) phere. (K.W.J.) 
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THE WORLD’S BEST AMPLIFIER VALUE! 

Made by TRIO, one of the top stereo amplifier 

specialists of the world 

... ^ _ SPECIAL OFFER! 

W-24 


£58 

STEREO PUSH PULL TWIN 10 WATT AMPLIFIER 



FULL STEREO AMPLIFIER 

BEST VALUE PRE-AMPLIFIER 

BASS-TREBLE FOR EACH CHANNEL 

CLUTCH TYPE VOLUME CONTROL FOR 
EACH CHANNEL 

• LOUDNESS CONTROL FOR QUALITY 
AT LOW VOLUME 

• MONO AMPLIFIER WITH 20 WATTS 



SUITABLE FOR CRYSTAL, CERAMIC OR MAGNETIC 


OUTLETS AT REAR OF W-24 




AC 

RIGHT SPEAKER 

LEFT SPEAKER 

TUNER 

TAPE 

n 

® 0 ® ® 

® ® 0 ® 

c® ® 

® ®) 


C ASl 8 SI 16 SI 

C ASl 8 SI I6JI 

R L 

R L 


SPECIFICATIONS 

Tubes Used: 6BM8 x 4, 12AX7 x 4, 6CA4 x 1. 

Power Consumption: 80 watts. 

Power Output: 10 watts per channel, 20 watts mon¬ 
aural. 

Distortion: Total R.M.S. Harmonic distortion 400 
cps, 1% @ 8 watts. 

Sensitivity: 0.65 volts TUNER, 0.004 MAG. 
PHONO (input required for 8 watts output). 


OF THE W-24 

Hum Level: — 52 db PHONO, — 72 db TUNER. 

Tone Controls: ± 7.5 db TREBLE, 10 kc ± 7.5 db 
BASS 50 cps- 

Frequency Response: ± 1 db 20-20,000 kc. 
Feedback: 8 db. 

Equalization: ± 1 db RIAA. 

Weight: 15 lbs. 


Size 12}” x 4}” x 8” 

AVAILABLE NOW FROM YOUR FAVOURITE HI-FI SPECIALIST OR FROM 
QUALITY STEREO SOUND 

This beautifully balanced and compact Stereo Amplifier 
is a value packed unit of non compromise design. 

Match the W-24 with good turntables like Thorens 
Connoisseur, Labcraft, Dual, Garrard, together with 
good speakers like Wharfedale, Goodmans, Richard 
Allen and others and you will always be in front with 
stereo. The TRIO W-24 is made by people who specialise 
in Stereophonic Amplifiers and who enjoy a high repu¬ 
tation in the Audio field. Hear and see the W-24, for 
value and quality. A once in a lifetime opportunity. 

THE WORLD’S BEST STEREO VALUE 


ASDIC 

STEREO SPECIALTY HOUSE, 

16* Glebe Road, Glebe, N.S.W. 
Telephone MW1014. 


BRISBANE AGENCIES 
16 Stanley Street, 
South Brisbane, Old. 
4 5466. 


Please forward TRIO W-24 Amplifier. I enclose cheque, 
postal notes, money order, to the value of £58. Plus £1 
freight. 


Name: 


Address: 


(A.R.R.) 


Printed and published by Sunqravure Pty. Limited, of Mentmore Avenue, Rosebery at Mentmore Avenue, Rosebery. 
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YOU 


CAN EARN 


Kg 1 

mm 


BIG MONEY 


i 


IN 

TELEVISION 


ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 

... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up . . . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required . . . only enthusiasm and 
normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 

Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 
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HSHI 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydpey, N.S.W. 

Dear Sir , 

Please send me , without obligation , your free 


booklet “Careers in Radio and Television .” 

NAME . 

ADDRESS- 


Colour photography by 
courtesy of Station QTQ Brisbane. 






















